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precise waveform measurements 


OSIOOO 

oscilloscope 

15MHz, 7 " high 

Here is a small size, lightweight 5mV/cm dual trace 
oscilloscope offering wide time base ranges and 
comprehensive trigger control combined with broad band¬ 
width and calibrated deflection factor. Solid state circuitry 
makes the OSIOOO ideal for servicing or laboratory use. 



An accessory probe kit is available for use with the entire 
range of Advance oscilloscopes. This provides for a standard 
compensated test lead which may be terminated at one 
end with BNC or UHF type connectors and at the probe end 
may be fitted with probe bodies of xl and xlO ratio. 
Spring-loaded hook, needle, 4mm plug and alligator tips may 
be fitted to the probe, which also has provision for a 
grounding lead connection adjacent to the probe tip. All the 
parts are supplied in a plastic wallet suitably compartmented. 


DISPLAY: 

10cm x 6cm rectangular tube with 4Kv 
overall E.H.T.P.31 (standard) or P7 (long 
persistence) phosphors available. With 
dark grey filter as standard. Brilliance, 
Focus and Graticule illumination by normal 
controls. 

EXTERNAL Z MOD: 

AC coupled rear panel socket, lvpk.pk for 
visible modulation, 60V for blanking. 

Input impedance lMfi. 

DISPLAY MODES: 

SINGLE TRACE: Y1 or Y2. 

DUAL TRACE: Alternate sweep or chopped 
mode (250KHz) automatically selected by 
time base setting: 

Alternate sweep—0.5/xS/cm to 0.5mS/cm, 
chopped mode—lmS/cm to 1 sec/cm. 

X-Y mode—via Y1 and Y2 inputs— 
selected on time base range switch. 
Bandwidth DC to 1MHz. 

Y DEFLECTION: 

Dual channels— 

Sensitivity—5mV/cm to 20V/cm ± 3%. 
BANDWIDTH: DC to 15MHz. 

INPUT Z: lMfi/30pf. 

INPUT COUPLING: AC/DC/Ground. 

X DEFLECTION: 

TIME BASE: Ranges 1 sec/cm to 


0.5/*S/cm with XlO Expansion ± 5%. 
TRIGGER MODES: (i) Internal Y1 + or 
(ii) Internal Y2 + or —. (iii) External 
+ or -. (iv) Line + or -. 

LEVEL CONTROL: (i) Manual or (ii) Auto 
with automatic free run in absence of 
signal. 

EXT. TRIG.-. Input Z. lOOkfi 15pf. 
EXTERNAL X: Via external X input, 
sensitivity lV/cm. Input resistance 
lOOkft, bandwidth DC to 2MHz. 

GENERAL INFORMATION 
CALIBRATORS: 

(i) CAL.: Line frequency square wave 
IV pk.pk ± 2 % rise time approx. 20 mS. 

(ii) PROBE TEST: Time base gate wave¬ 
form + 10V. 

SUPPLIES: 

95-111/103-121/111-130. 

190-222/206-242/222-260. 

Selected by rear panel switch. 

45-440HZ. Approx. 35VA. 

OPERATING TEMPERATURE RANGE: 

0 to + 40° C. 

WEIGHT: 

20 lb. 

SIZE: 

7"xlli"xl7". 

(H) (W) (L) 


Further information available from: 

JACOBY# 

MiTCHELL 


SYDNEY 26 2651 BRISBANE 2 6467 

MELBOURNE 302491 PERTH 288102 

ADELAIDE 53 6117 LAUNCESTON 2 5322 JM/61-71 

















RADICAL NEW PROJECTOR: Our scoop 
story on page 12 gives the first details of a 
new flickerless film projector for TV stations. 



MULTIMETERS: How they 
work, how to choose one, and 
how to use one. See page 100. 


On the cover 

This Honeywell mini-computer is used for 
checking the logic of computers for on-line 
analysis of plant dynamic characteristics in 
nuclear reactors. The computer forms part of 
the sophisticated equipment used by the 
UKAEA control and instrumentation division 
at Winfrith, Dorset. 
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Fidelity is the word tor 
Philips loudspeakers. 



• 12" 20 watt wide range 
speaker. 


• 1" dome “tweeter” 


• Philips range of loudspeakers deliver exacting high efficiencies 
second to none in the world. 

Philips are specified by leading guitar amplifier manufacturers and 
people who demand concert-grand fidelity in music because they know that 
they’ll get top performance for a lifetime. Available Australia-wide. 

We have a FREE booklet that tells you everything you want to 
know about Philips speakers — size, maanm \smam arnmm HBBssHc RosnBB I 

frequency response, output and details 
of recommended enclosures. 


Philips Industries Limited, 
GPO Box 2703, Sydney. 2001 


PHILIPS 


THE ELCOMA DIVISION 


Please send me your 12 page free 
booklet on the Philips range of loudspeakers. 


Electronic Components&Materials 
Philips Industries Limited. 

Sydney • Melbourne • Brisbane 
Adelaide • Perth • Canberra • Hobart 


Name. 

Address . 

State .Postcode 
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A difficult decision 

In March of this year, we published the first issue of “Modern World”, 
covering general science, technology and hobbies. We had had repeated requests for 
such a magazine and, when it duly appeared, we received many letters commending 
the contents and the presentation. 

But we found ourselves faced, almost immediately, with serious problems. 

In launching “Modern World” we had counted on the fact that it would 
qualify for a subsidy under the Commonwealth Government’s Book Bounty 
Scheme and that this would alleviate the heavy cost burden until the magazine 
could become self-supporting. 

What we could not forsee was that “Modem World” would have to face a 
period of severe financial constriction and that the Government would select the 
book Bounty Scheme as one of the areas in which to reduce its own spending. 

In an effort to gauge the potential and interest of the new magazine, we 
included a survey in the July issue, which a very large number of readers filled out. 

Ironically, it showed that the overwhelming interest of “Modern World” 
readers was in electronics and that adequate reader and advertising support could 
not be expected, at present, for a local monthly majoring on general science, 
technology and hobbies. 

In the face of this unwelcome evidence and the loss of the subsidy, the only 
sensible course was to suspend publication of “Modern World” and to concentrate 
our full staff potential into “Electronics Australia”. 

To keep faith with readers following the surfboard series, we carry the final 
article on pages 148-9 of this issue of “Electronics Australia”. The contest results 
will be published, probably next month. 

Electronics features, which had been prepared for “Modern World, have also 
been transferred into this issue and appear on pages 96-107 inclusive. With the 
“Home Study Course” on page 91, it adds up to a very substantial section for our 
younger readers. 

In fact, it’s an ill wind that blows no good. 

Having addressed ourselves to the needs of this reader group through Modern 
World, we plan to keep right on with it in Electronics Australia. One of the 
gratifying reactions to these simpler articles was the number of parents who got 
involved, with their sons, in projects that both could understand. 

From such articles, it is only a short step to the simpler projects featured 
regularly in these pages and to the full enjoyment of electronics as a hobby and as a 
vocation. 

Neville Williams 
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INSTROL TURNTABLE 

VALUE!! 


J.H. TURNTABLE (complete) 


This outstanding turntable value consists of:— 



(A) J.H. TURNTABLE 

(B) LUSTRE ST510D ARM 

(C) A.D.C. 220X 

(D) INSTROL 45 STAND 


Belt drive, synchronous motor, unmeasura- 
bly small rumble, wow and flutter of better 
than 0.04%, negligible hum radiation, with 
12” diameter of platter. 

A high precision universal arm, stylus pres¬ 
sure is adjusted by calibrated counter¬ 
weight. Oil damped cueing lift is fitted. 


Magnetic cartridge. Tracking force U to 3 
grams, extremely linear and smooth fre¬ 
quency response. 

This aesthetically designed player stand is 
available in either oiled teak or walnut. 


ALL THE ABOVE FOR ONLY 


$85.00 


(Hinged perspex cover, $10.50 extra) 


DUAL TURNTABLE (complete) 


This outstanding turntable value consists of:— 


(A) DUAL 1210 (4 pole) 


Automatic turntable. One-piece cast alumin¬ 
ium tone arm, which combines extremely 
low dynamic mass with great torsional rigid¬ 
ity. Continuously variable stylus force 0 to 
5.5 grams. Hydraulic Cue control. Pitch con- 
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91A YORK ST., (between King & Market Sts.) 
SYDNEY, N.S.W. 2000. Phone 29 4250 


Please send me the following Instrol Kitsets and/ or 
separate components, and/or turntable systems, and/or 
perspex cover. (Turntable systems will be sent by road 
or passenger rail, not by post.) 


... at $. plus post $ 

.. at $. plus post S 

. at plus post S 

I enclose my money order/cheque for S. 

NAME . 

ADDRESS . 

.. P.C. .. 
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INSTROL 


SPEAKER 

SYSTEMS 


All the systems below are available in kit form. The cabinet kits come in either unpolished Queensland 
Maple veneer or unpolished teak veneer. All kits are complete, and include speakers, crossover networks 
(where applicable), cabinet kits, grille cloth and innerbond. 


NEW MAGNAVOX 8-30 SYSTEM 


br* p ?«.? M r .#;» «* -• «.>. &>..& k- s 

—He veneer. 


mVpl 

COMPLETE SYSTEM 

Kit of Parts.$49.00 (1 cu ft). $61.00 (1.6 cu ft) 

Built and Tested • • $62.00 (1 cu ft), $77.00 (1.6 cu ft) 

SEPARATE COMPONENTS 
Enclosure kit (1 cu ft) . . $19.00 (maple), $19.50 (teak) 
Enclosure kit (1.6 cu ft) . . $31.50 (maple), $33.00 (teak) 
Built Enclosure (1 cu ft) . $32.00 (walnut), $33.50 (teak) 
Built Enclosure (1.6 cu ft) $48.50 (walnut), $51.00 (teak) 


WHARFEDALE SPEAKER SYSTEM KITS 

The Wharfedale Super Linton, Melton and Dovedale 111 are now 
available as build-vourself kits, featuring INSTROL quality cabinet 
kits in choice of maple or teak veneer. 

The Super Linton kit employs an 8" and 3“ speaker, frequency 
response 40-17.000Hz. cabinet 2V x 11V x 9’a • 15 watts RMS 
The Melton kit employs a 12" bass and a tweeter, cabinet 22V 
x 13" x 10". 25 watts RMS. 

The Dovedale III kit employs a 12" bass, 5" mld-rang* and V 
tweeter. Cabinet 28" x 15V x 10". 35 watts RMS. 

COMPLETE SYSTEM 

Super Linton kit (Unit 3). $49.50 

Melton kit (Unit 4). $93.00 

Dovedale III kit (Unit 5).$133.00 

SEPARATE COMPONENTS 

Unit 3 end. kit.$17.00 (maple), $19.00 (teak) 

Unit 4 end. kit. $25.50 (maple), $27.00 (teak) 

Unit 5 end. kit .$34.00 (maple), $35.50 (teak) 


MULLARD MINI SPEAKER SYSTEM 

Employs a Magnavox 6WR and a 3TC tweeter, has no crossover 
network; Is Ideal for low wattage. Cabinet is 14V’ x 8V x 8’4" 

COMPLETE SYSTEM 

Kit of Parts... $28.00 

Built and Tested. $35.00 

SEPARATE COMPONENTS 

Enclosure kit.$10.00 (maple), $10.50 (teak) 

Built Enclosure.$16.50 (walnut), $17.00 (teak) 


ECONOMY BASS REFLEX SYSTEM 

,rVF%d e M &\a&* c,MX ,p ** k,r 


COMPLETE SYSTEM 

Kit of Parts (teak or maple). 

Built and Tested (teak or walnut) .. 


$25.00 

$39.00 


SEPARATE COMPONENTS 

C8MX speaker only.$9.05 

Enclosure kit.$16.50 (maple), $17.00 (teak) 

Built Enclosure .$29.00 (maple), $30.50 (teak) 


PLAYMASTER ONE POINT THREE SYSTEM 


Featured in Electronics Australia, July, 1969, this system employs 
a Rola C8MX speaker with 3DX tweeter. Power handling capacity 
Of 10 watts RMS. Cabinet 22" x 13" x I0s 4 ". 

COMPLETE SYSTEM 

Kit of Parts.. $37.00 

Built and Tested. $52.00 

SEPARATE COMPONENTS 

Enclosure Kit.$21.50 (maple), $22.50 (teak) 

Built Enclosure.$34.00 (walnut). $35.50 (teak) 
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The KA-5002 is a shining example of KEN¬ 
WOOD'S technical prestige in all phases of 
stereo planning, design and production. Of¬ 
fering 150 watts, this stereo amplifier delivers 
the purest in stereo sound. This all-new in¬ 
strument transmits ideal frequency response 
and has an ultra-wide bandwidth coupled 
with lowest-possible IM distrotion because 
of its all stages direct coupling circuitry and 
pure complementary-symmetry driver stage. 
KENWOOD's KA-4002 80-watt solid state 
stereo amplifier and KL-7080 80-watt 5-way, 
6-speaker system are two other instruments 
that also deserve to be in your stereo system. 

SPECIAL FEATURES OF KA-5002 

• All stages direct coupling circuitry and pure comple¬ 
mentary symmetry driver stage ensure superb frequency 
response, ultra-wide power band-width, large damping 
factor, lowest IM distortion, etc. • Improved NF type 
equalizer circuit provides wide dynamic range. • 2dB step 
type accurate tone controls for bass and treble • Imped¬ 
ance Selector for phono input (30 or 50K ohms) • Exclu¬ 
sive Null Balancer brings perfect left/right channel balance. 


the sound approach to quality 

& KENWOOD 

TRIO ELECTRONICS, INC. 

6-5. 1-CHOME. SHIBUYA, SHIBUYA-KU. TOKYO. JAPAN. 
Sole Agent in Australia: 

Jacoby. Mitchell & Co.. Pty.. Ltd.: Head Office: 469-475 Kent 
Street, Sydney Tel: 26-2651 Melbourne: 15 Abbotsford Street 
Tel: 30-2491 Brisbane; 56 Edward Street Tel: 2-6467 Adelaide: 
652 South Road, Glandore Tel: 53-6117 Perth; Jayem Electronics, 
252 William Street Tel: 288102 Tasmania: K.W. McCulloch Pty., 
Ltd., 57 George Street, lounceston Tel: 25-322 Newcastle: 
Edmunds Moir & Co., Pty., Ltd., 18 Wood Street Tel: 61-4991 
Distributor in New Zealand: JOHN GILBERT & CO., Tasman 
Buildings, Anzac Ave., Auckland. C.l. 
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80-WATT (IHF 40) SOLID STATE STEREO AMPLIFIER KA-4002 





ACOUSTIC SUSPENSION TYPE 5-WAY 6-SPEAKER SYSTEM KL-7080 


EA 

To: Jacoby Mitchell & Co., Pty., Ltd. 
469-475 Kent St., Sydney. 

Send me information on KENWOOD 
RECEIVERS. AMPLIFIERS, SPEAKERS & 
name of nearest KENWOOD retailer. 


NAME:AGE: 


ADDRESS: 


Ask for a catalogue or demonstration by your 
nearest dealer. 























high fidelity amplifier 

power amplifier of the very highest 
standards, the gain of the Z.30 is 
such that it can be fed directly from 
a crystal pick-up enabling it to be 
used in an economy battery operated 
record player for example, the 
versatile Z.30 has very many appli¬ 
cations, however, ranging from high 
fidelity to P.A. and laboratory work 
and these are fully detailed in the 
comprehensive manual included with 
the unit, which is supplied built, 
tested and guaranteed. 



Applications 

Hi-fi amplifier: car radio amplifier: 
record player amplifier fed directly 
from pick-up: intercom: electronic 
music and instruments: P.A.: 
laboratory work, etc. Full details for 
these and many other applications 
are given in the manual supplied 
with the Z.30. 

Specifications 

Power output: 

15 watts R.M.S. (30 watts peak) 
into 8 ohms using a 35 volt supply: 
20 watts R.M.S. (40 watts peak) 
into 3 ohms using a 30 volt supply. 


Z.30 Twenty watt 

This is a power amplifier of advanced 
design, having a fantastically low 
distortion level of 0 02% at maximum 
output and all lower outputs. As far 
as we know, no other high fidelity 
amplifier made can match this 
specification, no matter what the 
price. Nine silicon epitaxial planar 
transistors are employed in circuitry 
which enables the Z.30 to operate 
from any voltage from 8 to 35 without 
adjustment and from any power 
supply. Essentially a high fidelity 


Output: 

Class AB. 

Frequency response: 

30 to 300,000Hz ±1dB. 

Distortion: 

0 02% total harmonic distortion at 
full output into 8 ohms and at all 
lower output levels. 

Signal-to-noise ratio: 

Better than —70dB unweighted. 

Input sensitivity: 

250mV into 100K ohms. 

Damping factor: 

>500. 


Loudspeaker impedances: 

3 to 1 5 ohms. 

Power requirements: 

From 8 to 35 volts d.c. (the Z.30 will 
operate ideally from batteries if 
required). 

Size: 

3J" x 2\ n x i". 


Z-50 Forty Watt RMS (80 watt peak) 
High Fidelity Power Amplifier 



This unit is a stabilised power 
supply providing 45 volts at up to 
3 amps. It is supplied without 
mains transformer as it is 
designed for use with a readily 
available "Radiospares" unit. 
Z-50 built, tested and guaranteed 


PZ-8 Power Supply Unit 

PZ-8 45 volts power supply 
unit for use with Z-50 amplifiers 
Available with or without mains 
transformer. 

Distributed by 

GOLDRING Engineering (A'asia) Pty Ltd 


The Z-50 has been designed for 
applications requiring higher 
output power than the Z-30. The 
maximum supply voltage is raised 
to 50 Volts and the output power 
is 40 watts continuous R.M.S. 
in to 3 or 4 ohms and 30 watts 
continuous into 8 ohms. The 
Z-50 is otherwise identical to the 
Z-30 in design and specification, 
the increased power being 


obtained by using much higher 
current power transistors used 
well within their rated limits. 

The Z-50 is, of course, compatible 
with the other Project 60 
modules, such as the Stereo 60. 
Where the full output power is 
not required the Z-50 may be 
used with the PZ-5 or PZ-6 but 
forthefull output powerthe 
PZ-8 should be used. 



Canberra 19 Molonglo Mall Fyshwick ACT 2604 Telephone 95 8248 

New South Wales 26 Ricketty Street Mascot 2020 Telephone 67 6088 
Victoria 162 Pelham Street Carlton 3053 Telephone 347 51 77 
Queensland 41 5 Adelaide Street Brisbane 4000 Telephone 2 3247 
South Australia 207 Flinders Street Adelaide 5000 Telephone 23 3488 
West Australia 32 Northwood Street Leederville 6007 Telephone 8 4988 
SINCLAIR Products available from the following distributors > 

New SouthWales □ General Accessories □ George Brown Pty Ltd □ Kit-Sets □ Martin de Launay 
Pty Ltd □ PrePak Electronics Victoria □ Douglas Radio □ J H McGrath □ Radio Parts Pty Ltd West 
Australia □ Athol M Hill Pty Ltd □ Atkins (WA) Ltd □ Carlyle & Co □ General Accessories □ Willis 
Trading Queensland □ General Accessories □ Lawrence & Hanson □ Chandlers (Aust) Ltd 
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SINCLAIR PRODUCTS for the 
ELECTRONIC 
CONSTRUCTOR, 

l c©c© 

Stereo Sixty Pre-amplifier and control unit 



Elegantly modern design with 
original concepts in circuitry make 
this pre-amp and tone control unit 
meet the most stringent high fidelity 
standards. Basically it is for use with 
two Z.30 amplifiers powered by a 
PZ.5 (or PZ.6), but it is equally 
satisfactory used with other good 
power amplifiers. Silicon epitaxial 
planar transistors are used throughout 
and a very high signal-to-noise ratio 
has been achieved together with 
excellent channel separation. The 
unit is very easy to mount in cabinet 
or modern plinth with motor 
and pick-up assembly. 

Input selection is by means 


of four push buttons and accurate 
equalisation is provided for all the 
usual inputs. The tone controls are 
also very carefully designed and 
tested. 

Specifications 

Input sensitivities: 

Radio: up to 3mV 
Magnetic pick-up: 3mV 
correct to R.I.A.A. curve ± IdB 
20 to 25,000Hz 
Ceramic pick-up: up to 3mV 
Auxiliary: up to 3mV. 

Output: 

250mV. 


Signal-to-noise ratio: 

Better than —70dB. 

Channel matching: 

Within IdB. 

Tone controls: 

Treble T-15dB to -15dB at 10kHz 
Bass -}-15dB to —15dB at 100Hz. 

Power consumption: 10mA. max 

Front panel: 

Brushed aluminium with black 
knobs and controls. 

Size: 

85 x 1 § x 3J . 



PZ.5 and PZ.6 Power Supply Units 


Two types of mains-power supply 
units are available for use with 
Sinclair high fidelity equipment. 

For the majority of domestic 
applications the PZ.5 will be found 
completely adequate. Where very 
low-efficiency loudspeakers are 
used, however, it will be necessary 
to use a PZ.6 Stabilised Power Unit- 
Use of the latter is also indicated 
where maximum outputs are 
required from the amplifier system 
under extreme operating conditions. 

PZ.5 

Unstabilised power supply unit 
recommended for two Z.30 


amplifiers and Stereo 60 for all 
average requirements. 

Specifications 

Output: 

30 volts/1 -5 amps maximum. 

Mains input: 

110-240 volts ± 20% 50/60Hz. 
Size: 

3-9" x 2-8" x 1-6" 

PZ.6 

Stabilised mains supply unit delivers 
35 volts at 1 -5 amps with ripple less 
than 20mV at any output up to 
maximum current. 

Size: 

3-9' x 2-8" x 1-6". 



1C. 10 Integrated Circuit 10 watt amplifier 


The Sinclair 1C.10 is the world's first 
monolithic integrated circuit high- 
fidelity amplifier and pre-amp. It has 
5 watts R.M.S. output (lOw. peak). 
The circuit is a specially processed 
silicon chip, one-twentieth of an 
inch square by 0 01 inch thick, 
containing 13 transistors, 3 diodes 
and 18 resistors. This, together with 
its connecting pins, is bonded to the 
supporting heat sink which runs 
through the solid plastic package in 
which the circuit is encapsulated. 
The resultant product is infinitely 
more rugged than any amplifier ever 
made available before to the public. 
The 1C.10 is a true high-fidelity 
amplifier possessing distinct 
advantages over conventional types. 
The most important are complete 
freedom from thermal runaway and 
very low distortion level. Thus 
battery operation is perfectly satis¬ 
factory. As an audio amplifier, the 


1C.10 requires only the addition of 
components such as tone and volume 
controls. However, it can also be used 
in many other applications including 
servo amplifiers, etc, since the circuit 
is d.c. coupled in both its sections. 
The manual provides details of an 
extraordinarily wide range of appli¬ 
cations together with all necessary 
instructions. 

Specifications 
Output : 

Class AB. 10 watts peak, 5 watts 
R.M.S. into 3 £1 with 18v. supply. 

Frequency response: 

5Hz to 100kHz ± IdB. 

Total harmonic distortion less than 
1% at full output. 

Power gain: 

110dB (100,000,000,000 times) 
total. 


Supply voltage: 

8-1 8 volts. 


Sensitivity: 

5mV. 

Input impedance adjustable 
externally up to 2-5 Mtt for above 
sensitivity. 

Size: 

1" x0 4" x0 2". 

Circuitry: 

3 transistors in pre-amp; 10 

(including two power types) in 

power amplifier. Both sections are 

d.c. coupled, and a high level of 

negative feedback is applied over 

all. With a transistor cut-off greater 

than 500MHz, the pre-amp can be 

used as an RF or IF stage and 

the whole 1C.10 used as a radio 

receiver without the need to add 

further transistors. GE:P560A 
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Superconductivity tests. (Top left). The Siemens Company, West 
Germany, has constructed an 18ft long trial route in its research 
centre at Erlangen, to enable measurement tests to be carried out 
under the diverse conditions applying to superconductive cables. The 
tests may solve some of the problems which have made the 
application of superconductive cables to electricity reticulation 
impractical. (See "Electronics Australia" September 1969, page 24.) 


Cantat 2 repeaters. (Centre.) Operatives assemble repeaters at 
Standard Telephones and Cables Ltd, the British company which is to 
supply Cantat 2, the new trans-Atlantic submarine cable. The 
repeaters will be spliced into the cable at intervals of six nautical 
miles. (See "Electronics Australia", August 1971, page 33.) 


Map drawing. (Below left.) Engineering Computer Services Pty Ltd, St 
Leonards, NSW, will produce digital maps from world-wide airborne 
surveys performed by Canadian Aero Service Ltd, Cammeray, NSW, 
under a new international agreement between the two companies. The 
photograph shows a large EAI-430 digital plotter at ECS producing a 
final map for an aerial magnetic survey from data gathered by the 
Aero Service organisation. 


Philips—TMC at Telecom 71. (Below.) Philips Telecommunications 
Manufacturing Co. Ltd displayed three Australian-made equipments 
at Telecom 71, a telecommunications exhibition held recently in 
Geneva. Among these items was a remote telephone subscribers' VHF 
radio link, manufactured for the Australian Post Office. The 
photograph shows a production supervisor checking an 
exchange-terminal receiver module at the company's plant. (Philips 
TMC Ltd, PO Box 105, Clayton, Vic. 3162.) 
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Electronic judging. (Top right.) Mr David Webster, chairman of D. D. 
Webster Electronics Pty Ltd, with the SwimTech automatic timing 
and judging system which his company has installed at the Melbourne 
Olympic Swimming Pool. (Far right.) The president of the Victorian 
Amateur Swimming Association, Mr Bill Scott, watches swimmers 
during a demonstration of the new equipment. Large touch pads are 
suspended in the water at the end of each lane. As each swimmer 
touches a pad at the completion of each lap, the lane number, lap 
number and time (in minutes, seconds and hundredths) are 
committed to a short term memory. This information is then printed 
out serially on an electric typewriter. Competitors with identical 
times (to within .01 second) are printed out in correct finishing order 
as a result of occupying successive locations in the buffer memory. 
Swimmers finishing within less than IOOuS are assigned an arbitrary 
finishing order. (D. D. Webster Electronics Pty Ltd, 303 Waverley 
Road, East Malvern, Vic 3145.) 


Cables for radio telescope. (Centre.) Over 130,000 yards of cables, 
including specially designed types, are being supplied and installed by 
British Insulated Callender's Cables Ltd for a 5km radio telescope 
being built at Lord's Bridge, near Cambridge, England. The new 
telescope will have four fixed and four moveable dish aerials mounted 
along a former railway track. It will have the same resolving power as 
a fully steerable dish aerial 5km in diameter. The photograph shows 
polyurethane foam being poured around RF cables for thermal 
insulation. 


Isotopes in medicine. (Below right.) An Ekco gamma camera has been 
installed at the Royal Sussex County Hospital, Brighton, England, for 
the examination and diagnosis of brain tumours and thyroid, kidney, 
liver and pancreas diseases. It locates and views radioisotopes which 
have been injected into organs and glands of the body. In the 
photograph the camera is being used for a thyroid study. The 
technician is adjusting the motorised camera, which has been fitted 
with a pinhole collimator. 


Compact photofloods. (Below.) Thorn Lighting Ltd, UK, has 
developed, a U-shaped 1 KW tungsten-halogen photoflood which shows 
a large reduction in size and weight compared with earlier models of 
the same rating. The company says the shape not only makes the 
filament more compact, but that it also performs more efficently. The 
photograph shows a group of the filaments, with metal flag mounting 
plates, inserted in high-temperature-resistant quartz tubes. (Thorn 
Lighting Ltd, Thorn House, Upper St Martins Lane, London WC2H 
9ED, England.) 











The entertaining phenomenon of the motion picture has 
been with us for approximately a century now. It has been 
almost this long since Edison and others conceived the idea 
of motion picture photography and projection. The mechanics 
of the latter system have remained virtually unchanged in 


principle during this time. Now, a new Australian, Victor 
Eckstein, has produced an invention which could well 
revolutionise the projection of motion picture films in the 
theatre, over television and in the home of the amateur 
movie photographer. Story by Doug Phippen. 


Mr Eckstein's projector cuts right across ail 
normal projection techniques and is so 
designed to eliminate many problems 
associated with motion picture reproduction 
(either electronic, photographic or optical). 

Some of the applications unique to the 
Eckstein projector are: 

• The ability to project old-time movies at their 
original speed (around 16 frames per second) 
in such a way they can be directly be re¬ 
photographed on to new film stock at the 
present-day frame speed (24 frames per 
second). 

• It will allow any old hand-cranked film or 
home movie to be projected at its optimum 
speed for natural action and be recopied to 
present-day standards with the speed of action 
still just right. 

• It permits action to be speeded up or slowed 
down as desired, even to a stop action shot, by 
simply accelerating or slowing the film being 
projected or copied. 

• It is possible for film exposed at any frame 
speed to be run at its own speed and fed into a 
television system, using either 50 or 60 fields 
per second, without strobing effects. 

• It permits slow motion or stop action to be 
televised from any film by simply 
manipulating the film speed. This is something 
that television stations can do now — but 
using a special magnetic video disc system 
costing around $100,000! 

• Eliminates at one stroke the problem that 
faces all American television stations, and 
others using a similar system, of projecting 
films shot at 24 frames per second on a system 
using 30 frames per second. 

• It provides the potential for a standards 
conversion system allowing cine film from one 
television system (eg Australian. European) to 
be transmitted directly over a different system 
(eg American, Japanese). 

All these things become possible because the 
new projection system produces a picture with 
no “dark time’'. And. here, readers with a 



Inventor Victor Eckstein 


background in film technology might be 
excused for doing a double flip! 

We are saying that “The Impossible Dream*’ 
has come true. 

As you probably realise, the illusion of 
movement on a screen is created when the 
eye is presented with a rapid succession of 


“still” images. It is true of television; it is true 
of movie film. 

A motion picture film consists of a series of 
still pictures which have been photographed at 
a set number of frames (or pictures) per second 
— usually 24 frames per second. To complete 
the illusion of motion the film is projected at 
the same base rate of frames per second as that 
at which it was exposed. 

A characteristic of motion picture projection 
has been a flicker, although this has been 
eliminated at the commercial level by 
sophisticated projection units which project to 
the prescribed base rate (24 fps) but expose 
each frame two or three times to virtually 
eliminate the flicker effect. 

The flicker is caused by a dark time on the 
screen during which there is no image 
projected. It is during this time the film is being 
“pulled down" so the next frame is ready for 
projection. 

Attempts to overcome this mechanical 
stopping of the film have involved the use of 
moving optics. These follow a film frame 
during its projection time. But there is still a 
dark time during which the moving optical 
element realigns itself on the next frame. 

The matter of dark time poses relatively little 
problem in projection — but it does engender a 
bit of technical strife when it comes to 
reproducing a motion picture film on television, 
or for projection at a different rate than that at 
which the film was photographed. Here there is 
a problem of synchronisation between the two 
systems involved. Achieving a suitable 
synchronisation rate can involve procedures 
and machines which are both complicated and 
costly. 

Elsewhere in this article Mr Murray 
Stevenson, former chief engineer for the 
Channel Seven TV network, describes the 

problems between films and television. He also 
describes how Mr Eckstein's projection system 
offers new scope in this medium. 

Mr Eckstein's system has no dark time. 
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THE ECKSTEIN RING PRISM PROJECTOR This ghost view of the interior of the 
ring prism housing shows the counter-rotating prisms which are the final step in 
projecting an image. The use of the mirror allows the image projected through the zoom 
lens to be aligned properly on the prisms. The drawing is of the model built by Mr 
Eckstein to illustrate how his principle works, and does not represent the final form of a 
commercially viable unit. 


There is always an image on the screen — 
even if the projection rate is down to one frame 
per second. And the changeover between 
frames is so quick the human eye does not 
perceive it has occurred — except to translate 
a series of such changeovers as an illusion of 
motion. 

Mr Eckstein achieves the "impossible” in 
motion picture projection through an original 
concept in optical design — the ring prism. 
This is the basic invention from which he 
evolved his projection system. However in the 
Eckstein projector, the inventor uses a pair of 
ring prisms. 

These are ground simultaneously in matched 
sets to provide a constant optical property at 
any point on the periphery of the set once the 
inner ring prism is moving in counter¬ 
rotation with the outer ring prism. 

A prism has the optical property of bending 
a ray of light. This will be a fixed amount for a 
particular prism according to the relative angle 
of its surfaces to each other and to the light 
source. 

With his ring prisms. Mr Eckstein has 
virtually created a dynamic prism — one 
which constantly (as it rotates) changes its 
relative angles. 

This can have two effects. If the light source 
is constant the projected light ray will move 
back and forth as the prism angle dictates. If 
the original light beam moves, its projected ray- 
will remain fixed, within limits, at a prescribed 
point. 

The counter-rotating prisms in the Eckstein 
projection system serve to keep the moving 
film frame centred on the screen. On short, 
although a film frame is in constant motion 
through the illuminated film gate, its projected 
image on the screen is kept fixed on the screen 
by continuous optical alignment, or "levelling”. 

To understand the manner in which this is 
achieved it is best to examine first the physical 
properties of the ring prisms. 

They are a matched set. one inner and one 
outer, which are optically ground about a 
common axis. 

If we observe the ring prisms closely we will 
find at the starting point of the ring both prisms 
are broad at the base and narrow at the top. As 
we follow around the ring we shall find at 90 
degrees travel the base has reduced and the top 
expanded. 

Then at 180 degrees we find base and top 
are even. At 270 degrees the base is reduced to 
the same dimension as was the top at the 90 
degree position. And the top has expanded to 
the same dimension as the base at 90 degrees. 

Then, just before reaching'our starting point 
we find the top of the prism to be as broad as is 
the base at the starting point. Likewise the base 
at the finishing point is as narrow as is the top 
at the starting point. 

In other words the prisms appear to undergo 
a gradual and even ‘twisting* effect from start 
to finish. 

At the start-finish point there appears to be a 
"butt joint” on each ring prism. On the one 
side of the changeover point is thick base and a 
narrow top. Immediately adjacent to it there is 
a narrow bottom and a thick top. Actually 
there is no butt joint. Instead the ring prism is 
actually solid. 

These physical properties produce an optical 
action in which the essence of the Eckstein 
projector's operation. 

Because of their varying dimensions the ring 
prisms are able, by altering their refractive 
angle, to pass through their system on to a 
screen only those light rays from a selected 
portion of the film gate of the projector. (See 
diagram on page 15.) 

The counter-rotating ring prisms are 
synchronised to "lock in” on that portion of 
the projector's film gate within which is located 
a full segment of a moving picture frame. As 


the frame moves, so do the ring prisms so that 
no matter where the frame is located within the 
film gate, the ring prisms are so aligned as to 
project its image through their system, and 
keep the projected image centred on the screen. 

When the ring prisms have completed a 360- 
degree sweep, following one frame's progress 
across the film gate, their refractive angle is 
abruptly changed to “lock in” on the next 
frame which has just entered the film gate. This 
ne\y frame's progress or motion is then 
followed. The changeover time between frames 
is measured in the thousandths of a second. 

The changeover takes place at the moment 
just before the viewed frame starts to leave the 
film gate and the frame to be viewed next has 
just completely entered the film gate. The film 
gate accommodates two frames simultaneously. 

During the actual moment of changeover 
there is a composite picture on the screen, 
showing parts of both frames. Since the eye 
does not absorb any image which lasts less 
than l/45th of a second or so. the combined 
image does not register in the viewer's optical 
system. Nor will the changeover be detected by 
a television or movie camera taking pictures of 
the projected image, because there is always an 
image on the screen. 

It is important to realise that each movement 
of the film frame over a distance of twice its 
height is accompanied by a 360-degree 


rotation of the ring prisms. It does not matter 
what speed the projector runs, this relationship 
is constant. 

In a normal projector, at a speed ot 16 
frames per second, there is a series of on-and- 
off exposures of successive frames. Between 
each frame there is a blackout of light (dark 
time). This blackout time would be in the order 
of 1 /32nd of a second. If the film speed 
increases, the blackout time decreases. If the 
film speed slows down, the blackout time 
increases. 

Thus, at very slow speeds the viewer notices 
a "flicker” effect due to the increased amount 
of blackout time. At the same time the 
brightness of the projected image will appear to 
fall off. This is an optical effect created by the 
increased amount of blackout time. 

What is happening is your eye, which can 
retain a briefly exposed image for about l/25th 
of a second after the actual image disappears, 
interprets a series of briefly exposed images as 
a continuous exposure. In the case of motion 
pictures the continuous exposure is utilised to 
induce the effect of continuous motion. 

The Eckstein invention uses this same basic 
reaction of the eye to convey the impression of 
speed. But the Eckstein projector can be 
slowed down to an extremely slow projection 
rate without creating any adverse "flicker” or 
blackout effects because there is no dark time 
or blackout upon the viewing screen. 
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Introducing the little counter that can. 


It can become four different 
systems. 

It can go anywhere you do. 

It can protect you against 
obsolescence. 

It can make buying and 
maintaining a counter less 
expensive than ever before. 

Meet the Hewlett-Packard 5300, 
the snap-together counter that’s 
not much bigger than the palm 
of your hand. It has six digit 
accuracy, solid state display and 
autoranging. It’ll make period, 
frequency, time interval and 
ratio measurements, operate on 
its optional snap-on battery pack 
and drive a printer. Rugged 
dust-proof aluminium case 
resists almost any bumps it 
might get in the field. 

Start with the basic mainframe 


Then snap on any of the 
following modules (more on the 
way) to make just the counter 
you need, and avoid 
obsolescence, too: 

10 MHz frequency module. 
Model 5301 A. 

50 MHz all-purpose module 
includes period, time interval. 
Model 5302A. 

500 MHz module with both 
500 and 1 MQ inputs. Model 
5303A. 

100 ns time interval module 
with: unique “time holdoff” 
feature, dc coupling, slope and 
trigger level controls, and period 
and frequency measurements to 
10 MHz. Model 5304A. All the 
functions you’d pay at least 
$1800 for in a universal counter. 
Battery pack. Works with any of 


the above for up to 8 hours of 
cord-free operation. Model 
5310A. 

The 5300 is one system you have 
to use to appreciate. If you've 
ever needed to accurately 
measure frequency or time 
interval, you owe it to yourself 
to call your nearby HP field 
engineer for further information. 
Or write Hewlett-Packard 
Australia Pty. Ltd., 22-26 Weir 
Street, Glen Iris, Vic. 3146. 
Telephone: 20 1371. 

Branches in Adelaide , Brisbane, Canberra , 

Perth, Sydney. Also Auckland, Wellington (N.Z.). 


HEWLETT Jib] PACKARD 
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The actual changeover between frames can 
still go virtually undetected at the remarkably 
slow speed of one frame per second because 
even at this speed the actual changeover time 
between frames is accomplished in 1/180th of 
a second. 

This is still too fast for the eye to discern and 
assimilate. 

Because of this continuous projection with 
no dark time, the projector can be used 
by persons wishing to televise a motion picture 
film, copy a motion picture film or obtain still 
photographs from a motion picture film simply 
by aiming their equipment at the projection 
screen of the Eckstein system and making the 
necessary exposure(s). 

The Ecksteinprojection system will probably 
be to the motion picture and television industry 
what the automatic transmission was to the car 
industry. It will save a lot of work in shifting 
about and produce a smoother result. 


How it happened... 

It all started in Prague, Czechoslovakia, 
about six years ago. Victor, then an instructor 
at the academy for the performing arts decided 
to build himself a projector box to show movie 
films. Once he had completed the box. a sort of 
over-sized television set in appearance, he was 
most dissatisfied by the racket which the device 
made. 

"It was no good — too noisy, too much of a 
racket”, said Victor. 

So he decided he would try to design a 
noiseless movie projector. 

Between his classes of instruction in making 
puppets, he mused over the problem and how it 
could be solved. Then, as so frequently is the 
case ever since Archimedes leapt from his bath 
crying “Eureka”. inspiration struck. 

Victor was not in his bath, however, he was 
walking a Prague street about the midnight 
hour. He rushed home and made up his basic 
sketches. The next morning he went down to 
the patent office and obtained the necessary 
forms. The forms did not get filed — at least 
not in Prague. For on the following day the 
Russian troops invaded Prague. 

When the Russians moved in Victor moved 
out. He went to Germany, to Munich. There he 
visited the headquarters of the Patent Union to 
see what patents existed on his idea — which 
involved the optical levelling of a constantly 
moving motion picture film frame as it passed 
across an illuminated film gate. 



“There were 1100 patents granted on optical 
levelling systems. But they all fell short of being 
technically perfect”, said Victor. 

“But it was most valuable studying them all. 
I found many pitfalls to avoid in perfecting my 
own system — it was a great timesaver. 

“I then knew I was on the right track and no 
one was there ahead of me”. 

Victor then came to Australia, his idea 
continuously expanding and rearranging within 
his mind and in his rough drawings until he 
was sure he had the final solution. 

In the meantime he made his way as a part- 
time turner for Frank Zizza, who was 
eventually to help him get the experimental 
model built. And he also painted pictures — 
portraits being his specialty. 

It was a short-term lack of money and his 
portrait painting which brought Victor in touch 
with the third member of the eventual 
development team — Paddy Gill. 

Paddy had a used car lot in Petersham 
(NSW) just down the road from where Victor 
was living. 

“I first met Victor when he came to me to 



sell me his old Simca — he needed some cash 
in a hurry. I offered him S35 — it was an awful 
old bomb — but he wanted $40”. said Paddy. 

“I wasn't going to pay $40 for the car — so 
Victor offered to buy it back from me for $40 if 
I would pay $40 for it and he would paint my 
portrait as interest. 

“Being gullible. I agreed”, said Paddy. 

Later, when he visited Victor’s room to see 
about the portrait. Paddy noticed the drawings 
which Victor had around on his soundless 
projector. 

“He started to explain his invention to me. I 
didn't know anything about what he was 
talking but I began to feel that Victor really 
had something. But he had to be able to 
concentrate his whole time and effort on it to 
get it in working order", said Paddy. 

The upshot was Victor stopped working for 
Frank — but took over a part of Frank's 
workshop — and got down to building a 
prototype of his idea with Paddy's financial 
support. 

“It started off with Victor reckoning it would 


Inventor Eckstein (left) makes an adjustment to his experimental model projector as 
investor Paddy Gill watches closely . At the right machinist Frank Zizza works on a 
special machine designed to manufacture the matched pairs of ring prisms required for 
the Eckstein projection system. 


WHAT HAPPENS — In the left hand diagram we see the 
position of a motion picture film frame (A) as it starts its 
movement across the film gate , the counter-rotating ring prisms 
having completed a few degrees of movement past zero degree 
(starting point). As the film moves through the gate the prisms 
are matching this movement and the centre diagram shows the 


relative position of these items at the half-way point (with the 
ring prisms at 180 degrees rotation). The final diagram (right) 
shows the relative position just prior to the replacement of frame 
A by frame B (that is, just before the ring prisms reach 360/zero 
degrees to complete one projection cycle). At the switchover point 
a composite of A and B is formed . 
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Trials and tribulations... 



Shure Cartridges are the finest in the world. 
Now in every price range and 
every tracking force for critical ears. 


New ciip-on easy-mount design cuts cartridge mounting 
time in half. First you mount the specially-designed retain¬ 
ing clip in the tone arm head—there’s plenty of room for 
your fingers and screwdriver. Then you connect your leads 
and simply snap the cartridge into the retaining clip. 
Alignment is positive and precise. Stylus replacement is 
greatly simplified, too. 

Recommended Resale prices are as follows 

CARTRIDGES WITH ELLIPTICAL STYLI 



VI5 Type 

II 

for J-4 

grams tracking 

$90.00 

9 

M9IE-EP 


for J-l* 

grams tracking 

$48.00 

• 

M93E-EP 


for 1 ^-3 

grams tracking 

$39.00 

9 

M7IEB-EP 


for l|-3 

grams tracking 

$29.40 

9 

M55E-EP 


for 1-2 

grams tracking 

$28.50 

9 

44E-EP 


for 11-4 

grams tracking 

$24.90 


CARTRIDGES 

WITH SPHERICAL STYLI 


9 

VI5 Type 

11-7 

for |-l^ 

grams tracking 

$90.00 

9 

M7I-6-EP 


for 4-3 

grams tracking 

$21.00 

9 

M7IC-EP 


for 3-5 

grams tracking 

$19.50 

9 

M73G-EP 


for 1-4 

grams tracking 

$21.00 

9 

M44-5-EP 


for *.|± 

grams tracking 

$21.00 

9 

M44-7-EP 


for 4-3 

grams tracking 

$21.00 


NOTE: MODELS NOT LISTED HAVE BEEN DISCONTINUED 
For further information contact your Dealer or 


AUDIO ENGINEERS PTY. LTD. 

342 KENT STREET. SYDNEY. 2000. TELEPHONE 20 6731 


AE054/92 


take about a month and $500. Now it's tour 
months and almost $5,000 later — but he has 
got the working model finished — and we have 
it patented**, said Paddy. 

The four months proved both tiring, hectic 
and exciting. The latter being an introduction 
to Jerry Lewis, the American comedian. 

It happened when Jerry Lewis was visiting 
Sydney recently. Paddy — tending to his car 
yard — read in the "Sun Herald**' that Mr 
Lewis was an expert on motion picture 
techniques and equipment as well as being a 
star. 

"So I thought, why don't we go and see him 
and see if what we are working on is 
worthwhile*', said Paddy. 

At this time little more was available than 
the drawing which Victor had made — the 
work on the prototype having just got 
underway. 



full A 


A contracts 


A wiped out 


B begins at centre 



Above we see what happens when the 
changeover takes place between one frame 

and the next - except we don f t see it - it 
happens in 1/1200th sec. 


In any event, Victor. Paddy and Frank met 
Jerry Lewis — and found him interested but 
wanting to see the device in action before going 
further. 

"This was on a Sunday — but all we really 
had were Victor's drawings — and the patent 
hadn't even been applied for yet", said Paddy. 

To complicate matters Victor's 
specifications for the patent were all set out in 
Czech. Of the four languages in which Victor is 
fluent, English, unfortunately, wasn't one. 

Getting the specifications for the patent 
application translated was a rather unusual 
procedure. They knew there was a person with 
the migrant advisory bureau of the Bank of 
New South Wales who could make the 
necessary translation. But the service was only 
available to bank customers. 

"So I rushed around and opened a cheque 
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DOWN UNDER - This view shows the simplicity of the transport mechanism for the 
film. A synchronised drive between the counter-rotating ring prisms and the sprocket 
driving spool is the only mechanical requirement. 


account with S10 and then rushed up to the 
migrant advisory bureau to get the 
specifications translated", said Paddy. 

This took most of Monday and on Tuesday 
Paddy set forth for Canberra — “I thought 
this best so we could get the patent application 
registered right on the spot — we would have 
had to wait a few days if we filed it in Sydney" 
— and. after burning out the differential in his 
car. managed to get the patent application 
registered. 

“The people at the patent office were 
wonderful.- They really helped. I got the 
application typed out the proper way and got it 
registered", said Paddy. 

Paddy then got back to Sydney — the car 
still sits by the roadside in Canberra — where 
Victor and Frank were busy trying to build up 
the prototype before the end of the week. This 
was when Jerry Lewis was to leave Australia. 

Victor kept at it for almost four days and 
nights with no sleep. The others managed to 
catch a few hours off. Finding the right sort of 
parts was very difficult — “Very few people 
were interested in helping out", said Paddy — 
so everything had to be custom-built. 

Unfortunately the gallant effort was to be a 
futile gesture and the trio showed up to present 
Mr Lewis with what they had plus a copy of 
Victor's drawings. While waiting in the foyer of 
the swank Chevron Hotel they all fell asleep — 
a curious spectacle for the passers-by. 

Mr Lewis was still interested, however, 
although he could only view bits and pieces of 
the working model (one of the prisms had 
broken). He left, taking with him the drawings, 
with the request the trio contact him as soon as 
they had the mechanics of the prototype sorted 
out and working. 

Since then work continued. The most 


“Ever since the introduction of television 
there has been one problem (in televising 
motion picture films). This results from the 
fact that the standard speed for the exposure 
of sound film is 24 frames per second (fps). 
But the frame rate for television is 25 fps in 
countries using the Western European CCIR 
system and 30 fps in countries using the 
American developed NTSC system. 

“As a result, in countries which use the 
NTSC television system, film originally made 
at 24 fps is converted into 60 fields per 
second by scanning one frame twice and the 
next frame three times. Thus 12 of the frames 
scanned in one second are scanned twice, 
making 24 fields. The other 12 interspersed 
frames are scanned three times each, 
producing 36 fields. This adds up to a total of 
60 television fields from 24 film frames to 
suit the 60 field television system. 

“This process is known as the 2-3 
pulldown technique and involves a 
complication in the design of projectors for 
television. 

“In countries using the Western European 
CCIR system, film is merely scanned at 25 
fps instead of the correct rate of 24 fps, at 
which it was photographed. 


difficult part being the grinding of the rotating 
prisms. Victor had to design a special machine 
with which to grind the prisms. And. due to a 
lack of money, plastic was used where optical 
glass would have been preferable. 

And it was not possible to get the proper 
materials for the gear train used in the 
projector. Hence there is some operating noise 


“This means that all motion in the 
television transmission of the film is slightly 
faster than was originally intended arid 
faster than would be observed if the film was 
projected on a conventional projector at 24 
fps. 

“Mr Eckstein's projector overcomes this 
problem, since it produces a continuous 
moving picture without any dark time (when 
the light is cut off by a shutter while the next 
frame of film is pulled into position in the 
projector gate). 

“By having a continuous picture, without 
interruptions due to the operation of a 
shutter, the film can be scanned for television 
purposes at any field or frame rate desired to 
suit the system. 

“Another unique feature of the projector is 
it enables films which were originally 
exposed at 16 fps, in the days before sound, 
to be projected at their correct speed in 
present day television systems. 

“Up to now, films of events, made before 
the advent of sound, at 16 fps are transmitted 
at a rate of 24 fps so the people of those days 
are portrayed in newsreels today as 
somewhat impatient puppets. 


— which was why the whole project started in 
the first place. 

But the basic principle of the device, of 
eliminating the normal claw and shutter 
mechanism (which is the basic source of both 
noise and flicker in a normal projector) 
through optical means, is proven practical. 



Mr Murray Stevenson 


“Another feature of the new projector 
development is the opportunity it provides to 
slow down a film at a place of particular 
interest to enable motion to be observed in 
slow motion — or even brought to a standstill. 

“This can be done whilst the Jilm is being 
televised — a feature which is quite 
impossible with conventional projectors used 
in television." 


PROFESSIONAL COMMENT... 

We asked Mr Murray H. Stevenson, former Chief Engineer for ATN 7 and a Past President 
of the Institution of Radio and Electronics Engineers, for an appraisal of Mr Eckstein's 
invention. Mr Stevenson comments: 
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Action 


Pulsing Muscles into 


A new muscle stimulation device developed by scientists of the Philips organisation, 
in Eindhoven, Holland, offers new hope from people suffering from the condition 
known as “drop foot”. 


by Harry Tyrer 


Research has been conducted for a 
number of years into muscular stimulation by 
the application of voltages of carefully 
controlled amplitude and duration. The 
results of this research have been applied to 
specific areas concerning muscular or nervous 
disorders, with varying degrees of success. 

One of the conditions for which electrical 
stimulation appears to hold considerable 
promise is that known as “drop foot”, so 
called because the sufferer has a muscular 
deficiency in the lower half of one leg, and 
cannot walk with the natural rhythm. The 
muscles affected are the peroneal group, 
situated below the calf muscle. These control 
the straightening and lifting action of the foot 
in the walking action. When the muscles 
cannot perform this function, the foot droops 
inwards with the outside of the foot turning 
towards the ground. The distorted walking 
action results from the need to swing the 
whole leg round in an arc to place the foot 
well in front before it touches the ground. 

The condition, known medically as 
peroneal palsy, sometimes results from brain 
damage, in which case virtually nothing can 
be done to alleviate the condition; but more 
often it results from mechanical damage to 
the nerve centres which control the peroneal 
muscles. 

The action of walking for a person 
inflicted with this disability is very tiring, 
even when a stick is used to assist walking. He 
has to stand on the sound leg until the 
affected leg is safely planted on the ground, 
and the result is a dragging, unstable gait. The 
problem of peroneal palsy has occupied the 
minds of medical researchers for some years, 


and slowly a system of muscular stimulation 
has been developed to the point where not 
only can considerable relief be afforded to 
sufferers, but in some instances greatly 
improved walking ability even without 
stimulation has resulted. 

The normal contraction action of muscles 
results from the application of stimuli in the 
form of minute electric voltages, developed 
by the associated nerve centres. However, 
muscles can be contracted not only by nerve 
pulses, but also by the application of 
externally applied voltages. 

Patients, such as those suffering from 
peroneal palsy, often have muscles which are 
quite retractible, but because of damage to 
the nerve centres they cannot control them 
accurately. 

Some years ago, W. T. Liberson of Hines, 
Illinois, USA, carried out field experiments 
with a portable electronic muscle stimulator 
of his own design. This was based on a 
mechanical switch placed under the heel of 
the affected foot. When operated, the switch 
applied an electrical pulse to the leg muscles, 
stimulating the nerves and causing the muscles 
to contract. A number of patients to whom 
this device was fitted seemed to develop an 
improved gait. 

Further research on the problem was 
subsequently conducted by J. Vredenbregt, of 
the Institute for Perception Research, and J. 
J. Leeuwen, of the Rehabilitation Centre, 
Eindhoven. In a study of the actions involved, 
they observed what seemed to be timing 
problems, in that the beginning and end of 
the swing phase of the affected leg coincided 
with the instants that the weight was placed 
on and withdrwan from the foot. 


In an attempt to overcome this problem, 
they placed a switch on the sole of the 
affected foot, near the ball of the foot. This 
improved the gait, but was considered only a 
partial success. In many cases, when walking 
on hard, level ground, an almost normal gait 
was achieved, but the continual action 
imposed on the mechanical switches soon 
wore them out. 

To solve this problem, Vredenbregt 
devised a rubber inner sole containing a small 
air chamber, connected via a rubber hose to a 
pneumatic switch. This inner sole is placed 
inside the patient’s shoe, and the air chamber 
is located under the ball of the foot. Increased 
air pressure within the chamber when the 
weight is placed on the foot operates the 
pneumatic switch. The switch actuates a 
stimulator, usually carried around the 
patient’s waist. 

The output from the stimulator is a 50Hz 
rectangular pulse of 0.6 milisecond duration, 
with a maximum amplitude of 100V. The 
pulses so generated are applied to a combined 
active and passive electrode attached to the 
patient’s leg which stimulates the peroneal 
muscle, causing it to contract and to 
straighten the foot. 

This system has now been extensively 
tested, and has proved to be highly reliable. 
The switch operates on any kind of floor or 
ground surface without damage. This 
reliability factor is regarded as essential to 
promote the confidence of the user in the 
system. 

Results 7 of tests have shown that all 
patients using the system had an improved 
gait. Particulary interesting is the permanent 
improvement obtained in some cases. It is an 
unexplained physiological fact that, after 
three to six weeks training with the system, 
55 out of 66 patients walked almost normally 
or showed considerable improvement, after 
they had stopped using the device. Children 
who were hemiplegic from birth, and had 
never learned to walk normally, showed 
greatly improved walking ability after having 
been trained with the device for four to five 
months. 

The Philips organisation in Holland has 
now developed the system commercially, and 
it is being distributed in Australia by Medical 
Applications Pty Ltd. 136-140 Chalmers 
Street, Darlinghurst, NSW 2010. q 


LEFT: The elements of the system . The air chamber visible in the rubber inner sole 
is connected by tube to a pneumatic switch in the pulse generator. The black 
rubber piece at lower right contains the pair of electrodes. RIGHT: The electrode 
holder strapped in position on a patient's leg. 
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DON'T MISS THESE HI-FI SPECIALS 
DURING ENCEL'S BIG STOCK 
REDUCTION CLEARANCE! 


Encei's big audio stores in Melbourne 
and Sydney are bulging at the seams with 
over $250,000 work of quality stereo 
and audio stock. 

DON'T MISS THESE SPEAKERS — 

ALL AT BIG SAVINGS! 

(All items subject to prior sale) 

Wharfedale Unit 3, in cabinets $80 a pair 
Sansui 222 .$100 each 

HURRY FOR THESE AMPLIFIER 
SPECIALS! 

Leak 70 (slightly used).$190 

Monarch . $120 



Its got to be reduced. Now’s the time 
to call and ask about specially attractive 
trade-in deals on your old equipment. 


LIMITED NUMBER OF ROTEL UNITS 

A great chance for those who want Rotel top- 
quality sound, with an integrated AM/FM tuner. 
Rotel 130 — $158. 

Rotel 550 — $215. 

* There are no amplifiers we know of in this price 
range with as low distortion and as high performance 
as these Rotel units. Ask for full details. 

2 Wharfedale Super 10 inch R2 cabinets (Drive 
units normally priced at $58 each) — $100 pair. 
JBL Trimline 54 — Half Price. 


ENCEL HAS THE BIGGEST STOCKS OF QUALITY 
STEREO AND AUDIO EQUIPMENT IN AUSTRALIA 
ALWAYS AT THE LOWEST PRICES! 


Call in now and listen to the equipment of your 
choice in one of the three new sound studios, |ust 
completed in the Melbourne store. The latest 
comparator switching enables you to decide quickly 
on the combination of equipment that gives you the 
sort of sound you like best. 

At both stores, Encei’s technically-trained staff 
are happy to advise you on every aspect of stereo 
and audio equipment and to ensure you get best 
value for your investment in sound. 

Remember, too, that every purchase from Encel is 
guaranteed, and is backed by the best 
after-sales service in the business: performed by 
our own fully qualified technical staff. 


You can choose from equipment 1 from the 
world's leading makers, including these 
famous brands . . . 

AMPLIFIERS: Lux, Cambridge, Rotel, Interdyn, Sansui, 
Kenwood, Philips, Sony, etc. 

TURNTABLES: Micro, Connoisseur, Dual, P.E., Lesa, 
Transcriptors J.H., etc. 

SPEAKERS: Celestion, SEAS, Interdyn, Radford, 
Wharfedale, Akai, KEF, etc. 

TONEARMS: Micro, Grace, Lustre, Sansui, etc. 

CARTRIDGES: Grace, Micro, Shure, Ortofon, etc. 


TAPE RECORDERS: Akai, Sony, Toshiba, Philips, etc. 
** Ask about the famous Marlux 2000 (with Dolby system) . . . the finest cassette recorder in the world . 

EC 1 5 SB 



■ AUSTRALIA’S GREATEST HI-FI CENTRES 

MELBOURNE: 431 BRIDGE ROAD, RICHMOND, 
VICTORIA. 3121. TEL: 42 3762. 

SYDNEY: 257 CLARENCE STREET, SYDNEY, 
N.S.W. 2000. TEL: 29 4563, 29 4564. 

■ TRADE-INS ACCEPTED bTERMS AVAILABLE 

■ MAIL ORDERS THROUGHOUT AUSTRALIA 
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SPOOK-EASY 


elicit spirits in your own horns 


by Tung N. CHIQUE 


HIGH FUTILITY PROJECT: 


If you own a tape recorder with a high-gain microphone channel, and a reel of 
unused tape, and have the wherewithal to make up a “little diode attachment”, 
you stand a good chance of being able to make a worthwhile contribution to 
current research into communication with the spirit world. 


Before we get involved in the practical 
aspect of this relatively unfamiliar subject, it 
may be appropriate to say something by way 
of introduction. 

During the last decade, the subject of 
communication with the dead has been re¬ 
awakened by two books in particular. 

In “Voices From Space” published in 
Stockholm in 1964, author Friedrich 
Jurgenson claimed to have recorded on 
ordinary magnetic tape sounds which were 
identifiable as voices of the dead. 

The claim was taken up in the following year 
by Dr Konstantin Raudive who has recently 
published his own book “Breakthrough: An 
Amazing Experiment in Electronic 
Communication with the Dead”. 

In this latter book, Dr Raudive claims that 
he has made something like 72,000 recordings 
since 1965. Reportedly, the recordings are not 
of “BBC quality”; they tend to be very short 
phrases, sometimes little more than a gabble 
“all covered by background atmospherics and 
thv. noise of the tape itself’. 

While Raudive’s enterprise must be admired 
in making and studying 72,000 recordings, few 
would be able to match the effort in forming 
their own private opinion. Reportedly, a 
heavily edited version of the recordings is to be 
offered as a long-playing album. 

The EMI label would suggest itself as 
appropriate, standing in this case for 
“Electroacoustic Mirror of the Intangible". 

There is some talk of a rival recording to be 
issued, under the acronym DECCA: Definitive 


FOOTNOTE: The equipment pictured 
at the head of this article is an early 
model of an AMPEX, a term coined 
from the initial letters of the phrase 
"Apparatus for Monitoring Phenomena 
Emanating from Xoplasms". 


Ethereal Cacophony from Capricious 
Antecedents. 

■ And there is also something in the air from 
D.G.G. (Demon-stration of Ghostly 
Gibberish). Their technical people can produce 
suitably convincing sounds but the sales 
section seem slow to get into the spirit of the 
enterprise. 

Whether any or all of these recordings will 
be submitted for review in our columns is not 
clear but, if they are. they will be closely 
inspectred. 

In point of fact, speculation about 
communication with the dead by wireless is 
almost as old as wireless itself. As soon as 
people realised that it was possible to pick up 
voices from space, they began to speculate as 
to the possibility of receiving emanation from 
the departed, using broadly similar apparatus. 

The very term “ether”, whence radio signals 
supposedly came, supported the idea of 
ethereal communication. 

Reduced to a purely technical level, such 
speculation posed a multitude of questions: 

If the spirits do transmit, what frequency 
band do they use? 

What would be the power level of the 
signals? Assuming that it could not be 
expressed in watts input to the final, what 
would be the field strength produced at a 
typical receiving location? 

What mode of transmission? CW, AM, FM 
or single sideband? 

Would the spirit transmissions cause, or be 
subject to. QRM? 

For the authorities, there were potential 
problems of administration. Would the spirit 
“operators” ultimately have to be licensed by 
their country of origin? 

Would they — or should they — hold a 
commercial, CB or amateur licence? 

If amateurs, would they be issued with full, 
or limited, or novice licences? 


What of third-party traffic, a facility already 
offered by mediums not relying on wireless 
apparatus? 

Many of these questions were largely 
academic, of course, in the early days of 
wireless, when there was less emphasis on 
frequency allocations, licences and methods of 
modulation. The motivation was to establish 
communication first and argue later about 
technical and administrative details. 

During the 1940s, the late Sir Ernest Fisk 
often discussed in private conversation the 
possibility of communicating with the spirit 
world by wireless. This would have been 20 
years at least before Jurgenson became 
involved in the same subject. 

The ideas of Sir Ernest might have been 
known only to a select few, had it not been for 
an occasion when he voiced them in a public 
gathering before members of the Press. 

Some took' his prognostications seriously, 
others in jest. 

However, someone did manage to smuggle 
from the AW A Drawing Office a copy of a 
diagram which was so hush-hush that it never 
did appear on the official list of company 
projects. At this remote date, it would not be 
breaking any technical confidences to 
reproduce it. 

What you see on the facing page is a re¬ 
creation of a much-copied copy which came 
into the hands of one of our staff members 
some years ago. 

In short, what Jurgenson and Raudive have 
to say may be interesting but let’s not regard 
them as pioneers of the spectral spectrum. 
Matters to do with the “up top” have long 
since been examined “down under" 

Without denigrating their efforts. Jurgenson 
and Raudive have the ability to pursue their 
research using equipment and techniques 
which would have been quite out of the 
question in the mid-40s. 

Raudive’s claim of 72,000 recordings is 
impressive enough, even on the basis of slow- 
speed tape. 

But imagine the problem of making and 
storing 72,000 recordings 25 or more years 
ago, using 16-inch 33rpm vinyl masters. Beside 
such an effort, the classic “Dad and Dave” 
series would have been a drop in the bucket; a 
mere corner in the catecombs. 
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In the interim, other things have happened 
right here in Australia which could have taken 
their place in history had we displayed the 
initiative to collect and collate them into a 
genuine scientific text. 

To quote just one example, there was the- 
classic occasion when the original 


Stromberg/Playmaster electronic organ was 
being played at a wedding in a Sydney suburb. 
The service had proceeded normally until the 
vows had been sworn. At that instant, a voice 
through the organ amplifier system was heard 
to say. very deliberately and very distinctly: 
"Where do we go from here”? 


Technical people present offered the all-too- 
facile explanation that the voice came from a 
radio-controlled hire car that had just arrived 
outside to pick up the bridal party. To 
objections that the organ amplifier had no RF 
tuning system and no detector, they came up 
with more facile mumbo-jumbo about residual 
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FAIRCHILD 

LANDS 

mmm 

BLOWS IN 

THEIIC WAR. 


Fresh from recent victories, 
Fairchild launches a big 
September assault. Six 
operational amplifiers to solve 
all your worries about drift, 
noise, space, power, bias 
current and speed. 

(1A725C. 

For lowest drift and noise. 
Drift .6(jlV/°C. Low input 
noise current, i 5 pA/VHz. Low 
input offset current, 2 nA. 

High open loop gain 3 , 000 , 000 . 

The ®A 74 i space saver. 
Frequency compensated. 

Short circuit protected. Offset 
null capability. 
pA7 35b. 

For the lowest power 
consumption, ioOfxW. Low 
input offset current 2 nA. Low 
noise, 4 pA/\/Hz. And wide 
power supply range ± 3 volt to 
± i 8 v. 

FE^ input 741 . For the 
lowest bias current. High 
input impedence 
1 , 000,000 MO. Frequency 
compensated. Input bias 
current 100 pA. 
eA777c. 

For the best value. Low 
drift. Low offset current. 

Offset null capability. 
Performance comparable with 
(XA 725 C. At a new low price. 
(1A715C. 

For the highest speed, a 
settling time of 300ns. 
Bandwidth 65 MHz. and slew 
rate of 65 V/ 1 X sec. 

Write now for your data 
sheets to Fairchild Australia 
Pty. Ltd.4 20 Mt. Dandenong*Rd. 
Croydon, Vic., 3136 . 

Melbourne 723 4131 , Sydney 
439 4355 . Adelaide 37 7723 , 
Auckland N.Z. 57 0307 



FAIRCHILD 


AUSTRALIA PTY. LTD. 

Distributors: Radio Parts Group, 

329 7888, J. McGrath & Co. Pty. Ltd., 
663 3731, Sydney: George Brown & Co. 
Pty. Ltd., 29 7031, Canberra: Electronic 
Components, 95 6811, Brisbane: Douglas 
Electronics Pty. Ltd., 97 8222, Perth : 
Precision Electronics Pty. Ltd., 81 4900, 
Adelaide: General Accessories Pty. Ltd., 
23 4022, Auckland. N.Z.: John Gilbert & 
Co. Pty. Ltd., 3 0839. 
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non-linearity and the possibility of high-gain 
audio circuits rectifying and reproducing 
strong carrier-borne signals. 

But such explanations ignore the emotional 
stresses that are present at most weddings; the 
trepidation about a future that might be better 
known to spiritual rather than to physical 
• onlookers. 

And there is the singular appropriateness of 
the question asked! More recently, there has 
been a spate of complaints about audio tones 
being heard through hi-fi amplifiers and public 
address systems. Again the technical fraternity 
have been all too ready to blame the electricity 
supply authorities, who impose audio control 
tones on their mains. But the authorities are 
adamant that the control tones are at such low 
level that they could not possibly penetrate 
audio circuits. They freely admit their own 
innocence. 

What the technical fraternity conveniently 
overlooks is that the mysterious tones have the 
deliberate, measured quality of very slow 
Morse Code — the kind that might be 
produced by someone operating under a novice 
type amateur licence. 

Perhaps the effort put into line filters, &c. 
would have been better directed to recording 
these tones so that they could have been 
allocated their own track on an ASTOR label: 
Australian Supernatural Telegraphic and Oral 
Radiations. 

But enough of the background material. 

To conduct your own investigation, you will 
need an audio system with a high-gain 
microphone channel. The higher the gain the 
better since it will ensure, not only the ability to 
resolve very weak signals, but it will also 
supply its own white noise—an appropriate 
background to the spectral phenomena. 

There is an obvious advantage if the high- 
gain audio System is an integral part of a tape 
recorder. It will operate unattended, leaving 
you free to have a few contacts on the air from 
another room, if you happen to be involved in 
amateur, mobile, marine, or CB type 
transmissions. 

The tape can later be examined at leisure. 
Any spectral signals which happen to have 
appeared can then be edited and dubbed on to 
another tape so that interested parties can hear 
in minutes what it may have taken hours to 
record. 

Listening time can be conserved even further 
by speeding up the original tape when copying. 
A couple of layers of adhesive tape around the 
capstan spindle will allow this to be done on a 
temporary basis. Because of the bumps in the 
wrapping, the recording may tend to waver, as 
well as being raised in pitch but the attentive 
listener should still be able to catch as many 


FINGER GRIP ' 


TINNED 
COPPER WIRE 
SOLDERED TO 
ACTIVE INPUT 


ft 


GERMANIUM 

DIODE 


SOLDER TO 
"EARTHY" INPUT 


- MIC. PLUG TO 
SUIT AMPLIFIER 


A suggested method oj constructing 
a “little DIODE " (Device for Inter¬ 
polation of the Deceased , Et cetera). 


NOW RAUDIVE—20 YEARS LATER 



FROM 

PEOPLE MAGAZINE 
JANUARY 17, 1951 


FROM THE 

SYDNEY MORNING HERALD 
FEBRUARY 4, 1944 

The Managing Director of Amalgamated 
Wireless (Australasia) Ltd, Sir Ernest Fisk, 
addressing the Legacy Club yesterday, expres¬ 
sed his conviction in the possibility of 
communication with the spirits of "departed 
comrades". 

He said he did not wish to be dogmatic, 
but evidence was accumulating as a con¬ 
sequence of study by leading physicists that 
the spirits of the dead inhabited the ionised 
ether beyond the earth's atmosphere and that, 
eventually, there might be discovered a 
wavelength which would make communi¬ 
cation with them practicable. 


In 1932 he was one of an 
independent committee set up 
by a Sydney newspaper to 
investigate spiritualism and the 
mediums who practised it. 

He saw and listened to a 
great deal of hocus-pocus 
which did not impress him 
but, none-the-less, he believes 
firmly in life after death and 
has invited criticism occasion¬ 
ally by suggesting that com¬ 
munication with those who 
have left this world may be 
possible. 

"If our friends do exist, we shall not have 
to go into dark rooms to communicate with 
them" he says. "We shall have an apparatus 
which will give us regular and reliable 
communication." This brought immediate 
and vehement contradication from various 
churchmen, who seemed to dislike the ideas 
of their dead grandmothers fiddling with an 
apparatus in some ghostlv world. 

Fisk speaks with such seriousness of 
communication with the dead . . . that even 
the most sceptical are impressed. He tells 
intimate friends of conversations with one of 
his sons who was killed during the war. He 
also talks with Marconi who died in 1937, and 
was godfather to his youngest son. Thought 
transmission interests him, and he can envis¬ 
age defiance of space and time through 
human identification with a universal mind. 
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words as he wants to. 

The accompanying diagram suggests a form 
which the “simple diode attachment" might 
take. 

Obtain a plug which will Fit the microphone 
socket of your recorder. Push a piece of tinned 
copper wire into the active pin and solder it in 
position. Make sure to leave the tinned copper 
fairly long, as shown. 

Mount a germanium diode, so that the very 
tip of one lead contacts the earthy side of the 
microphone socket. The other lead should be 
soldered, also at its very tip. to the tinned 
copper wire. This method of construction 
minimises the risk of heating the germanium 
element. 

The diode should be connected with the 
banded or “cathode" end adjacent to the plug. 
It will thus be readily seen as an access path by 
those who have lived and died in the era of 
conventional or traditional current flow. 

The diode device can be used in this 
form but you may wish to enclose it in some 
kind of a shroud. If you do. make sure to use a 
plastic or other non-metal container. Since 
metal shielding would block ordinary radio 
energy, it is reasonable to assume that spectral 
radiation could be similarly affected. 

If the “little diode device" does not seem to 
respond to emanations on its own, try gripping 
the tip of the wire with your moistened fingers. 
It is just possible that your body may have 
the necessary capacity, at least at medium 
frequencies. 

There will be a certain randomness about 


what you may hear but don't jump to obvious 
conclusions. 

When testing our prototype, we heard a brief 
snatch of music followed by the phrase “This is 
the seven revolution. ‘ 

“Seven" may well have been the code name 
of an old-time spiritualist, turning in his grave 
with dismay at those who insisted that'what we 
heard was a breakthrough from a local 
television station! 

Speaking of television, this is an area which 
is wide open to local initiative. 

There seems to be no basic’ reason why the 
departed should not make use of video as well 
as audio channels. They would, of course, need 
to structure their signals into the appropriate 
line and Field system. This may pose a special 
problem for those who pre-dated the 
determination of standards, or who are stuck 
with standards inappropriate for the country 
they wish to contact. 

But the idea should not be dismissed. 

The approach would seem to be to tune a 
standard television receiver to a blank channel, 
turn up the contrast and brightness as 
necessary and carefully study the noise pattern 
in search of some kind of coherence. 

If you do happen to notice a shadow flicking 
across the screen, it could be anomalous 
reception of some distant television station. 

Or it may have something to do with the 
image response of the receiver itself. 

But again, it could just be the spirit of 
Nipkov testing his 625-hole, interlaced, 
shadow-mask type scanning disc. ® 
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Helical-Scan Videotape 
Recorders 

There have been many approaches to the problem of recording video signals on 
magnetic tape, but the helical scan system is probably the most ingenious. By 
reducing the mechanics to about the simplest possible arrangement, die cost has 
been brought withing the reach of clubs, instructional groups, and education 
authorities. At the same time, the performance of the better class machines can 
be of a high order. This article examines the priciples of the helical scan machine. 

by P.H. BEARDS 



In replaying magnetic tape there are two 
aspects of the process which make it more 
difficult to reproduce video signals than audio 
signals. The first concerns the extinction 
frequency associated with the width of the 
replay head gap. Each cycle of a recorded 
signal effectively produces in the tape two bar 
magnets lying end to end as shown in figure 1. 
When replaying, the gap in the head bridges 
the tape and the flux passes around the head 
material and not through the gap (figure 2). 
The fact that the tape moves relative to the 
head means that the flux in the head changes 
and a voltage proportional to the rate of 
change of flux is produced across the head coil. 

For a particular tape speed the length of the 
recorded bar magnets will decrease as the 
frequency of the recorded signal increases and 
a point will be reached w here the length of two 
bar magnets — ie, one recorded cycle — is 
equal to the width of the head gap. This 
situation is depicted in figure 3. No flux can be 
induced in the head and whatever the position 
of the tape the flux around the head will be 
zero. Consequently there will be no output. 
The frequency at which this phenomenon 


occurs is called the extinction frequency/ext. 

To give some idea of the scale of the 
problem consider an audio replay head with a 
gap length of 0.25 x lO^n (ie, one quarter of a 
“thou”) used on a recorder with a tape speed of 
7*/2in/S. To find/ext we work out how many 
cycles corresponding to a wavelength of 0.25 x 
10 3 in can be accommodated in one second’s 
worth of tape, ie IViin. It will be 7.5/(0.25 x 
10 3 ) = 30,000, ie/ext = 30KHz. Such a low 
frequency is clearly inadequate for video 
signals of several megahertz — eg, broadcast- 
standard 625-line video signals requiring an 
upper frequency limit of 5.5MHz. 

The second difficulty concerns the number 
of octaves occupied by a video signal. We may 
first of all note that basically the frequency 
response of the recording process is fairly flat, 
that is to say, for a given value of record head 
current the flux remaining on the tape does not 
vary greatly with the frequency of the signal 
being recorded. 

On replay however the situation is quite 
different. We can neglect for a moment the 
extinction phenomenon by considering 
frequencies low enough for this effect not to 


have come into action. Figure 4 shows that as 
the frequency of the recorded signal is halved, 
then, although the value of the flux in the 
replay head will be the same in both cases, the 
rate of change of flux will be halved. In 
frequency response terms this means that for 
every halving in frequency (ie, every octave 
drop) the voltage output will be halved — ie, a 
reduction of 6dB. 

The particular difficulty this effect causes in 
video tape systems is due to the fact that a 
video signal occupies more octaves than an 
audio signal. A good-quality audio signal 
would occupy, say, 50Hz to 15KHz, which is 
between 9 and 10 octaves. Strictly, since a 
vido signal has a DC component, it occupies 
an infinite number of octaves but, if frequencies 
down to about 25Hz only are retained, the DC 
component can be recovered by clamping. 
Even so the band from 25Hz to 5.5MHz 
occupies about 18 octaves. 

To see the difficulties this produces consider 
figure 5 which shows the overall response of 
the replay head including the extinction effect. 
The maximum output occurs at about 0.5/ext 
and only the band below this frequency is 
normally used. The extra 8 octaves means that 
as frequency is reduced the output is halved a 
further eight times — ie, reduced by 48dB. It 
would be extremely difficult to amplify a signal 
with such a tremendous dynamic range 
without the lower frequencies being lost in 
noise. This presupposes that the recording level 
was kept as high as possible, without the risk of 
tape overload. 

Taking the solutions to these two problems 
in turn we can see from our example that/ext 
is (a) inversely proportional to the gap width 
and (b) proportional to the head-to-tape speed. 
While reductions have been made in the gap 
widths of video heads, compared to audio 
heads, the improvements have only a marginal 
effect on the scale of the problem. The basic 
approach is to increase the head-to-tape speed. 

In audio recording it is usual to refer to the 
tape speed only, because the heads are fixed. 
Early experiments in video recording increased 
the tape speed but the degree of mechanical 
stability achieved in these efforts was 
unsatisfactory. The real breakthrough came 
when the head-to-tape speed was increased by 
moving the heads relative to the tape as well as 
the tape itself, achieving head-to-tape speeds of 
the order of l,000in/S. We shall consider the 
mechanical details of such processes shortly. 

The octave problem is solved by translating 
the frequency to be recorded to a higher 
frequency band. To understand the principle 
involved consider a 0 to 5MHz video signal 
amplitude modulating a 10MHz carrier. The 



This photograph . and the one at the head of the page , illustrate two typical helical scan 
recorders. . The Sony uses 'Ain tape, the Ampex 2in tape. The picture of the Ampex 
machine gives an excellent view of the tape and its path around the drum. 
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result will be a signal of 5 to 15MHz. ie a lower 
sideband of 10 down to 5MHz and an upper 
sideband of 10 to 15MHz. Such a signal 
occupies less than two octaves. Granted, the 
process involves having to replay even higher 
frequencies than those encountered with an 
unmodulated video signal, but the head-to-tape 
speed can be made high enough to 
accommodate this requirement. 

The example suggested involves amplitude 
modulation but in fact frequency modulation is 
used, giving another advantage. In audio tape 
recording we go to some trouble to ensure that 
the contact between head and tape is good, 
either by stretching the tape across the heads 
or by the use of pressure pads. Where the 
contact is not good it will produce amplitude 
variations in the record and replay processes 
which will be reproduced as noise. 

With head to tape speeds of l,000in/S it 
becomes even more difficult to maintain good 
head-tape contact so that amplitude variations 
are inevitable. By using frequency modulation 
the process can be made insensitive to 
amplitude variations. Although the use of FM 
requires more octaves than the equivalent 
AM signal, the number used is still 
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Figure 1: Recorded cycles of signal form 
bar magnets on the tape. 

insignificant. 

The principles outlined so far are quite 
general to any kind of video tape recording but 
we shall go on to deal with helical-scan 
machines in particular, rather than the 
transverse-scan (quadtrature-head) machines 
used in broadcasting. For economic reasons it 
is the helical-scan recorder that is used for 
domestic and semi-professional purposes. 

In common with their audio counterparts, 
video recorders have a capstan which pulls the 
tape in a longitudinal direction. Speeds range 
from about 5in/S to 9in/S. Between leaving the 
feed spool and arriving at the take-up spool the 

OUTPUT 



Figure 2: Flux from the tape across the 
gap passes through the head. 

tape is wrapped around a drum inside which 
the video head (or sometimes heads) rotates. It 
is common practice to use the same head(s) for 
record and replay purposes. 

The capstan is normally driven from a 
synchronous type motor operating directly 
from the mains. For all practical purposes it 
runs at a constant speed. The rotating heads 
are driven by a separate motor which must be 
capable of being controlled so that it runs in 
correct phase with the camera during 
recording, and the video tracks on the tape 
during playback. We will have more to say 
about this later. 

The width of tape used varies. Early helical- 
scan machines used 2in wide tape, but this was 
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Figure 3: Length of bar magnets on the 
tape at extinction frequency. 


Measuring is fast and accurate with 



VOLT AMMETERS 



Body 
turns 

180 ° 

& sets in at 
five different 
positions 


KEWSNAP 5 has jaw opening of 1%" with thumb-operated range 
selection. Range selected is automatically identified through a 
viewing window. Four models are available. 


MODEL 

AMMETER RANGES 

VOLTAGE RANGES 

A 

0- 5 & 0- 25A 

of all models 

B 

0-10 &0- 50A 

0-150V 

C 

0-30 & 0-150A 

0-300V 

D 

0-60 & 0-300A 

0-600V 


OTHER MODELS AVAILABLE— 



MODEL 

CURRENT 

VOLTAGE 

RESISTANCE 

6 

B. 0-10 & 0-50A 

C. 0-30 & 0-150A 

D. 0-60 & 0-300A 

0-150/300/600V 

0-300 OHMS 

8 

0-300A 

0-150/300/600V 

0-300 OHMS 

9 

0-900A 

0-150/300/600V 

0-300 OHMS 


Distributed by: 

J/VCCEV 

MITCHELL 

SYDNEY . 26 2651 BRISBANE . 2 6467 

MELBOURNE . 30 2491 PERTH . 28 8102 

ADELAIDE . 53 6117 LAUNCESTON . 2 5322 
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SOLDERING 

IRONS 


Buy a SCOPE and join the 
club of satisfied USERS — 
you need not keep it a 
secret, others don’t. That’s 
why SCOPE IS KNOWN AT 
ALL THE BEST PLACES — 
in the tool kit, on the bench, 
in the boot, on the kitchen 
table, in the garage, on the 
service truck, in the engine 
room, even on the roof. 

... Wherever SCOPE goes 
it gives you the best service 
—and a host of satisfied 
users will agree it is the 
QUICKEST, the EASIEST, 
the SAFEST... THE BEST 
OF ALL SOLDERING 
IRONS. 

ECONOMY 

Consumes current only 
whilst in use. Scope per¬ 
forms all the functions of 
other irons from 40 to 150 
Watts. MINISCOPE —Up 
to 75 Watts. 

LABOUR SAVING 

Fast warm-up—always 
ready, cuts wiping, retin¬ 
ning and filing of tips to a 
MINIMUM. 


VERSATILITY 

Copes with all soldering 
jobs—from miniature com¬ 
ponents to large solder 
lugs. Can even be operated 
from a 6 volt car battery. 

CONTROL 

Temperature control at 
your finger tips. Heat only 
when, where and as much 
as needed. 

CONVENIENCE 

Ideal for those almost inac¬ 
cessible spots. No burning 
of adjacent insulation. 

SAFETY 

Low voltage operation. 

LESS MAINTENANCE 

Longer tip life. NO expen¬ 
sive heating elements to 
replace. Maintenance with¬ 
out special tools. Spare 
tips and elements readily 
available from your Scope 
Distributor. 

SPEED 

ONLY 5 to 6 seconds’ initial 
heating up time from cold, 
then practically instant¬ 
aneous. 

MINI WEIGHT 

Scope De Luxe weighs only 
3V2 ozs. complete. Mini¬ 
scope 1 %. 



All irons are supplied com¬ 
plete with a spare tip and 
two elements and suitably 
packed for presentation 
as a gift. 

POWER SOURCE 

Scope Irons will operate 
from 2.5V to 6V. For con¬ 
venience, Safety and com¬ 
plete satisfaction use only 
the ‘Approved Scope 
Transformer—look for the 
name Scope. 



'Approved by electricity 
authorities APP. No. 
N/360/6894 — 5 


Fully guaranteed when used 
with the approved “Scope” 
T ransformer—Scope 
Products are available from 
all major Electrical Whole¬ 
salers and Hardware Stores. 



_ 


SCOPE DELUXE 


SCOPE STANDARD 


MINISCOPE 


SCOPE MEANS A 
LIFETIME OF SATISFACTION 



THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 


j^Please post free SCOPE literature. 

i 

| NAME. 

j ADDRESS. 

I ... 

! CITY.Postcode 


1 


quickly reduced to lin. Later it was reduced 
yet again to V:in and. more recently, at least 
one machine has been marketed using : dn tape. 

A number of different arrangements (or 
formats) are available for wrapping the tape 
around the drum to bring it into contact with 
the head. One in common use is shown in 
figure 6(a) and is called the Omega wrap. The 
tape passes over an erase head, a roller and 
then a guide on to the stationary head drum 
which is about 6in in diameter. It begins its 
wrap around the drum at the top and comes off 

(r^)(ri)(r))(o) (r^) (r^ S) 

NSSNNSSN _N_ S N _S_ 

(•) (b) 

Figure 4: (a) Tape recorded at frequency 
f. (b) A t frequencyf/2. 

at the bottom, dropping by its own width over 
this distance, thereby passing around the drum 
in a helix of almost one loop. 

There is a slit all the way around the drum 
which effectively divides it into two sections as 
shown in figure 6(b). The video head protrudes 
through this slit to touch the tape.The head is 
driven around the slit by a motor at the centre 
of the drum, the motor speed being 50 rev/S so 
that one field of picture information is recorded 
per revolution. The head rotates in the opposite 
direction to that of the tape travel. 

With this geometry the head records one 



Figure 5: Replay head frequency response 
characteristic. 

slanting track on the tape in completing one 
revolution as shown in figure 7(a). When the 
head reaches the bottom of the tape it passes 
over the gap between the two guides (figure 6a) 
and begins a new track at the top of the tape. 
However the fact that the tape is moving 
longitudinally means that the tracks are 
separated. 

Having left the head drum the tape passes 
over a pair of stationary record-replay heads 
which lay a track near the top and bottom 
edges of the tape. (Figure 7.) One track records 
the sound and the other is a control track 
which records a reference signal generated by 


TAPE MOVEMENT —-•» 



DIRECTION OF 7 

HEAD MOVEMENT SOUND TRACK 

M (b) 

Fipire 7: (a) A single video track, (b) 

Video, sound, and control tracks. 


the head drum. (More about this later.) 

With all single-head recorders there is a 
short interval between tracks when the head is 
not in contact with the tape and there is in 
effect a drop-out of picture information. It is 
normally arranged that this "band of missing 
information” occurs during the last few lines of 
each field (or sometimes in the field blanking 
time) so that its effect is not obvious on the 
reproduced picture. 

A modified Omega wrap format is shown in 
figure 8 where the wrap is slightly more than a 
semicircle. Two heads are used to scan the 
tape. In some machines with this arrangement 
only one head is used on record, with a head 
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speed of 25 rev/S, so that alternate fields only 
are recorded. On replay both heads are used so 
that each recorded field is scanned twice, once 
by each head. With this system the vertical 
resolution of the picture is reduced because of 
the repeated information on adjacent lines of 
the picture. 

With other versions of the half wrap system 
both heads are used for both recording and 
playback. This retains the full vertical 
resolution and also avoids information 
dropout. In fact, so-called half wrap machines 
wrap the tape for something more than a strict 
half of the circumference, and the same video 
information may be recorded at both ends of 
each stripe. Some of this is subsequently erased 
by the soundtrack on one edge of the tape, and 
a control track on the other edge, but all the 
video information can be retained. 

An alternative to the Omega wrap is the 
Alpha wrap, an example of which is shown in 
figure 9. Again the tape passes over the 
capstan spindle twice as before, once at the top 
and once at the bottom. In between it passes 


CAPSTAN GUIDES TAPE DIRECTION 



Figure 8: Nominal half wrap format using 
two heads , one for each field. 
machines seem to prefer the slip ring 
arrangement. 

As we mentioned earlier, it is necessary to 
lock the head drum motor in correct phase 
with the camera during recording, and with the 
recorded video tracks during replay. The 
reasons for these requirements should now be 
easier to understand. 


motor. Correction will continue until the 
frequency and phase of the head-drum signal 
and field sync pulses are the same. 

Another system uses a two phase motor to 
drive the head drum. One phase is driven from 
the AC mains, and the other phase from an 
internally generated AC correction signal. 

As before, the camera sync pulses and the 
head drum pulses are compared in a phase 
comparator, and an error signal produced 
when these do not agree. This error signal is 
then used to control the frequency of a 
multivibrator or blocking oscillator operating 
at a nominal 50Hz. Output from this oscillator 
(which does not need to be a sine wave and, in 
fact, more usually approximates a square 
wave) is fed to an amplifier and then to 'the 
second phase of the two phase motor. Here it 
exerts sufficient influence to “pull” the motor 
into lock with the sync pulses. 

The phase is correct when the changeover 
from one track to the next occurs either at the 
end of each field or at an appropriate time in 
the field blanking period. 


CAPSTAN 



(-) 


OF VIDEO HEAD 


CAPSTAN 


TAPE DIRECTION 



Right. Figure 10: Block 
diagrams showing video 
chains (a) on record, (b) on 
replay. Slip rings may be 
used in place of rotating 
transformers. 



(b) 


the erase head, the video head drum and the 
sound and control heads. The path around the 
drum is similar to that of the Omega wrap so 
the pattern of all three tracks is similar. 

The effective head speed of these various 
systems is between 500in/S and lOOOin/S. 

One method of getting signals into and out 
of the rotating head is to use a rotating 
transformer. Figure 10 shows block diagrams 
of the record and replay processes. 

Other machines use a system of slip rings, 
which may also perform a simple commutation 
function by switching between heads in two 
head machines. Manufacturers of the cheaper 


Figure 9: The Alpha wrap format. A full 
wrap , it needs only one head. 


Left.Figure 6: A typical helical 
scan layout , using the Omega 
wrap, (b) Head drum and video 
head. Note direction of tape 
and head movement. 


We have seen that each rotation of the video 
head lays down one slanting track containing 
one video field, the end of the track 
corresponding to the end of the field. We must 
ensure that, on record, the time at which the 
head changes from one track to the next is at 
the end of a field and that, on replay, the head 
scans the recorded track accurately. For this to 
occur a servo control system is necessary. 

The first step is to generate a reference 
signal or pulse for every revolution of the head. 
This is known as the head-drum signal and can 
be produced in a number of ways, two of 
which are illustrated in figure 11. Figure 11(a) 
shows a circular plate driven from the same 
shaft as the head drum. Above the plate is a 
lamp and below it a photoelectric cell. A hole 
in the plate near the edge allows the lamp to 
illuminate the cell to produce the head-drum 
signal once per revolution of the plate. 

Another method is shown in figure 11(b) 
where again there is a circular plate attached to 
the head motor shaft. A small magnet is 
attached to the edge of the plate and passes 
close to a coil once per revolution of the plate, 
inducing a head-drum signal in the coil. 

This signal is used to control the head-drum 
speed and phase so that it locks correctly with 
the field sync pulses generated by the camera 
during recording. Control of the drum may be 
achieved in several ways. In most systems both 
the head-drum signal and field sync pulses are 
fed into a phase comparator. If the two inputs 
are not equal in frequency and phase the 
comparator produces an output, or error signal. 

In one system this error signal is amplified 
and used to increase or decrease the current 
fed to an eddy-current brake fitted to the head 


Regardless of the system -used, the head 
drum signal is recorded on a narrow track, 
similar to the sound track but on the opposite 
edge of the tape. This provides an essential 
reference during replay. 

On replay the servo system function in much 
the same way as it did on record, ie, it controls 
the speed and phase of the head drum motor. 



(•) (b) 

Figure 11: Methods of generating head 
drum signals. 

except that is now does this by comparing the 
control track pulses and the head drum pulses. 
When these agree in frequency and phase the 
video head(s) will be correctiy scanning the 
tracks on the tape. 

A useful feature of the helical scan machine 
is the relative ease with which it may be used to 
provide “stop motion”. Because each stripe on 
the tape constitutes one field, stopping the 
movement of the tape, while allowing the head 
to continue rotating, it permits the same field to 
be scanned over and over, thus presenting a 
stationary picture. 

There is some loss of quality with this 
arrangement, since only one field is being 
scanned and the picture will contain only half 
the number of lines. Nevertheless, it is a very 
valuable feature for instructional purposes, 
analysis of movement, etc. 

iiiiiiiimiimimiiiiiiiutimuiuiiiimiiiiiKiiiiiiiiiiiiiiiiiiiiiMmimiiiiiiiiiimuiiiiiiiiii 

Editorial Note: This article has been prepared 
from one originally presented in the English 
magazine “Television”. Some material has 
been added covering the types of machines 
commonly encountered on the Australian 
market. 
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(playing time 60 minutes) 


recording 

cassette 




professional quality low noise 
tensilized polyester tape. 

asset/two 

designed and built for optimum 
performance in modern cassette 
recorders. 


Flanged idler rollers ensure perfect 
tape tracking. 

asset /four 

Mu metal shield gives extra 5dB of 
quality sound. 

asset /five 

Polyester liners reduce friction, 
gives trouble-free operation, 
longer life. 


Look for these distinctive packs when 
you next buy tape — and ask for 
Plessey professional quality 
recording cassettes — in 30, 60, 90 
or 120 minutes playing time. 


Beryllium copper and felt 
pressure pad. 


sonically welded high precision base 
and cover of Dow Styrene No. 456 
— gives exceptional strength. 

asset/eight 

backed by professional experience. 
Plessey has for many years built 
professional recording equipment for 
professional users all over the world. 


Plessey Rola Pty Limited 

The Boulevard Richmond Victoria 3121 
Telephone 42 3921 Telex 30383 
NSW PO Box 2 Villawood 2163 
Telephone 72 0133 


AR32 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


More cameras for bridge 

Sydney Harbour Bridge is soon to have five additional closed-circuit 
television cameras. The cameras cost about $6000 each, and all are 
fitted with pan, tilt, and lens-zooming mechanisms remote-controlled 
from a supervisory console in the tollmaster's office. 

Some time ago two CCTV cameras were mounted at the southern 
end of the bridge. One is mounted on top of the fixed toll gates and can 
be swivelled to watch either south-bound or north-bound traffic. 
Information from this camera helps to decide how many toll gates need 
to be open at any time. Another camera is mounted about 100 yards 
south of the toll barrier, and among its uses is watching whether toll-free 
vehicles use the specified lanes. 

A third, more recently installed, camera is mounted overhead in the 
steelwork of the bridge's arch. This has proved valuable in pinpointing 
breakdowns, collisions and other causes of traffic hold-ups in the area 
surveyed. The duty officer at the control console can quickly direct 
motorcycle police or tow trucks to the spot by two-way radio. 

This system has proved so successful that tenders have been called 
for a further five overhead cameras to scan the remainder of the bridge 
roadway and its northern approaches. 

Tidal research 

Methods of recording changes in sea level off-shore at any point on 
the continental shelf are being devised in the UK by Marconi Space and 
Defence Systems in collaboration with the Institute of Coastal 
Oceanography and Tides. A recording system will provide accurate 
measurements of the water level at set times through the tidal cycle and 
for an overall period of at least 40 days. The instrument will be self- 
contained, and will record internally while it is lying on the sea-bed. Its 
information will be assessed after subsequent recovery. 

A transducer will produce a continuous output proportional to the 
pressure, and therefore indirectly to the height of water above the 
sensor. This signal will be fed to a timing unit where it will be switched 
at predetermined intervals to a digital, incremental tape recorder. The 
tape will then contain a record accurate to within one part in 20,000 of 
the mean height of water at fixed intervals throughout the tide cycle. 

Vertical deflection 1C 

An entire vertical deflection system for monochrome or large screen 
colour TV receivers has been integrated on a single semiconductor chip 
by Motorola Semiconductor Products Inc, USA. Known as the 
XC1390. it includes the oscillator, output stage and flyback sections in 
a single plastic “winged” package. In addition, the design eliminates the 
need for the usual output transformer and linearity control. It uses a 
current drive to give a scan current which is independent of deflection 
yoke impedance variations. 

Other features of the XC1390 include built-in fault protection, a 
square retrace pulse for effective blanking, and independent external 
vertical hold and vertical size controls. Within the IC package, the chip 
“ground” is electrically connected to the “wings” of the case. Thus in 

MHIMlimMMIlIHlIIIIIUIIHIMIIIIHMMIMlimMIIMItllllllllllUIIMUMlftlMIIIIIIMMHIIIIMMIMimilMIIIIIIIIIIHIIimiMIIUItlHmillHli 

Deep-water buoy 

A streamlined ocean buoy with, a radically different hull is 
being developed by Lockheed Missiles and Space Co under a 
$l .4-million contract to the US National Oceanic and 
Atmospheric Administration ( NOAA). The 21-ton buoy is 29ft 
long and nearly 10ft wide. A deep keel extends 20ft below the 
surface to keep the platform stable. Horizontal stabilisers at the 
top of the keel minimise pitching action. The buoy, pictured here 
with slight differences in the keel, will be delivered to NOAA for 
testing in May, 1972. 


mounting the device, both thermal and electrical bonding can be 
accomplished simultaneously. (Motorola Australia Pty Ltd, 37-43 
Alexander Street. Crows Nest, NSW 2065.) 

Telegraph centenary 

The Postmaster-General has announced that commemorative 
ceremonies will be held in a number of places in Australia on August 22, 
1972 to mark the centenary of the establishment of the Overland 
Telegraph Line. On August 22, 1872 the first telegram was transmitted 
over the line from Darwin to Adelaide. Several months later, it was 
linked up with a cable system from the UK to Darwin, and gave 
Australia its first fast communication, with the “outside world.Prior 
to that, slow ship mail was the only link. 

The Minister said that the post office would be grateful to former staff 
and other members of the public for any Overland Telegraph Line 
historical items that they may possess and would be prepared to make 
available to the department for use in the celebrations, and for possible 
retention in its archives. These should be sent to the Director-General, 
Australian Post Office, 199 William Street, Melbourne, 3000. 
Documents and other items will be acknowledged. It is important that 
senders indicate whether they wish to have the items returned. 

SECV to use gas! 

The State Electricity Commission of Victoria is planning to build 
a $ 145-million power station, operating from natural gas, at Newport, 
on the mouth of the Yarra River. It will be sited near the 
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SHIBADEN 

closed circuit TV equipment 

Engineered to professional standards. 



The Shibaden range of closed circuit TV equipment embodies 
the world’s highest standards of precision - which is why so many 
major networks have standardised on it. 

The range includes everything from videotape recorders and 
cameras to monitoring and surveillance equipment. 

We would be glad to supply you with full details and specifications 
to tailor an installation to your needs. 


Some examples of the Shibaden range: 


1. SV700ED - Electronic editing, both 
insert and assembly, using Vfe" tape. 

2. WM903 - Broadcast quality monitor. 

3. SV/FP707E - Battery operated portable 
V 2 n recorder and camera. 

4. EA101 - Combined switcher/fader effects 
generator. 

5. FP100-TV camera with 5" viewfinder/ 
monitor and rear control lens. 

6. S0605-Video control console. 


SHiBAOJEJW 

A DIVISION OF 

Sixteen Millimetre Australia Pty Ltd 

55-69 Murray St., Sydney. Phone 660-5366 
Melbourne—Brisbane—Adelaide—Perth—Canberra 
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50-year-old Newport Power Station, which 
will then be retained only for emergency use. 
The natural gas to fire the boilers will come 
from the Bass Strait fields. 

The new station will operate to meet peak 
and intermediate loads during day-time and 
evening hours. The use of natural gas as fuel 
will allow the station to function with the 
flexibility its intended role demands. It will be 
the largest user of natural, gas in Victoria, 
consuming twice as much gas as the 
Melbourne metropolitan area. Should an 
emergency disrupt the gas supply, the station 
will be able to run on oil. 

Tropo scatter equipment 

Marconi Communication Systems Ltd, UK, 
has announced a new series of tropospheric 
scatter communications equipment. The first 
items in the new range are a low-level 
broadband terminal and a travelling wave tube 
amplifier. The new equipment, modular in 
construction, is solid-state and fully compatible 
with other tropospheric scatter equipment 
produced by the company. 

The low-level broadband terminal, type 
H3102 series, operates at fixed frequencies in 
the 775MHz to 985MHz band. It is designed 
to transmit and receive up to 132 speech 
channels to CCIR specifications. The fully 
solid-state terminal provides outputs to the 
transmitter in excess of 2W. A standard dual 
diversity terminal occupies one 2.1 metre high 
cabinet, while a quadruple diversity terminal 
occupies two of these cabinets. The method of 
selecting the highest quality received signal in 
diversity configurations is by a “Maximal 
Ratio Combiner", which the company says is 
the most efficient post-detection type of 
combining system. 

The amplifier, type H3602, uses solid-state 
devices throughout apart from a travelling 


wave tube. Solid-state switching is used to 
control the EHT supplies. The tube has a gain 
greater than 30dB when used in a single carrier 
mode, producing up to 1KW output from a 
drive of less than 1W. The bandwidth of the 
amplifier allows amplification of two separate 
carriers, spaced approximately 10MHz apart, 
to 250W each where required for lower 
capacity systems. 

Mission a million 

In August, for the first time in its 84-year 
history, the Royal Melbourne Institute of 
Technology launched an appeal directly to the 
industrial and business community for $1- 
million. Chairman of the appeal committee is 
Mr Fred Wiltshire, managing director of the 
Wiltshire File Co Pty Ltd. Appeal director is 
Mr Ben Kerville. Proceeds from the appeal will 
be used to purchase a wide range of capital 
equipment, including an analog computer and 
digital equipment worth over $100,000, as well 
as items such as a stereo scan electron 
microscope ($100,000), a mass spectrometer 
($70,000), and other equipment. 

For further information contact Mr Ben 
Kerville, Royal Melbourne Institute of 
Technology, 124 La Trobe Street, Melbourne, 
3000. 

Broadcast stations 

The commercial broadcasting station 7QT, 
Queenstown, is now operating on its new 
frequency of 840KHz, having changed from 
720KHz. The Postmaster-General has 
withdrawn his offer of the grant of a licence 
to establish commercial broadcasting station 
5EP, Port Lincoln, which was to operate on 
1220KHz. National station 5LC, Leigh Creek, 
commenced service on June 30, 1971, using 
1570KHz. 


Cable ducts under road 



Australian Post Office engineers recently 
put 38 cable ducts into the ground under 
Sydney's Broadway without digging up the 
road or interrupting traffic. They did so by 
boring a 3ft diameter hole through solid rock 
from an excavation adjacent to the eastern 
pavement, to a point on the western side of the 
road, a distance of 107ft. The excavation, 30ft 
deep, contains foundations for a new terminal 
building for the Overseas Telecommunications 
Commission, expected to cost about $3.7- 
million. The men pushed 37 runs of 4in rigid 
PVC pipe and one run of 2in pipe through the 
hole and into what will be the cable-entry 
chamber of the new terminal. 

More electronic exchanges 

The Australian Post Office plans to install 
an electronic telephone exchange in 
Melbourne, and another in Adelaide, to come 
into service in 1974. The total cost is estimated 
at $7.1-million. A contract for a similar 
installation for Sydney was placed in 1969. 
The equipment for the new exchanges will be 
supplied by Standard Telephones and Cables 
Pty Ltd. Operating positions will incorporate 
visual displays which will provide the operator 
with information about the call being handled. 
Operators will not have to record details of 
trunk calls, as all information for accounting 
purposes will be recorded directly on magnetic 
tape and subsequently processed by a 
computer. 

ESRO study contract 

The European Space Research 
Organisation (ESRO) has awarded two study 
contracts to Marconi Communications 
Systems Ltd, UK. The first is for an 
information gathering study relating to an 
“automatic” ground station for the support 
of a geostationary scientific satellite planned 
by ESRO. The second calls for a detailed 
study of distortion and interference effects in 
a communications satellite repeater. Extensive 
computer simulation and modelling 
techniques will be used, as well as detailed 
analog analysis of potential communication 
impairments. 
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On-stream analysis with radioisotopes 


An isotope immersion p r °t> e system, 
developed in Australia by Philips Industries 
Ltd, enables mining companies to detect and 
recover valuable minerals which would 
otherwise pass through the concentration 
process. The probes are inserted directly into 
existing slurry vessels, eliminating sampling 
problems. 

A separate probe is used for each mineral to 
be measured in the slurry. In addition, a 
density probe used with each installation 
provides information to correct the 
concentration readings for changes in the 
slurry density while readings are being taken. 


A sealed unit near the probes contains low 
voltage supplies and signal processing circuits. 
A high voltage supply and read-out devices are 
in a control room which can be up to 500 
metres away. 

Three different probes are initially being 
manufactured by Philips. One is a density 
probe, using gamma-ray isotopes; the second 
is a lead monitoring probe, also using a gamma- 
ray source; the third is an x-ray fluorescence 
probe, sensitive to zinc, copper or other heavy 
minerals depending on the types of radioactive 
source and filters used. (Philips Industries Ltd, 
95-99 York Street, Sydney, 2000.) 







The main instru¬ 
ments in the 
Philips' on-stream 
analysis system. On 
the left are analog 
computers for 
density and mineral 
presence calcu¬ 
lations. In the 
technician's right 
hand is a density 
probe; in his left a 
lead monitoring 
probe. 
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100 tips 
for superior 
soldering 


Adcola Australia lead the world with over 
100 different standard tips, covering the 
entire field of production and servicing. 
Micro-miniature and instrument work; printed 
circuits: heavy tag, chassis and wire 
soldering. All are sealed to prevent seizing 
in the barrel. 

Each tip is matched to one of the seven long¬ 
life, fast-heating Adcola ‘M’ Series soldering 
tools — from 3 A oz. to 5 ozs. — each of 
which is available in at least three tempera¬ 
ture ranges. 

Benefits — swift work, durable joints, no 
damage to components, no joint embrittle¬ 
ment, lower soldering and maintenance 
costs. When it comes to soldering, the best 
tip is Adcola. 


rNp/^i /v Selection is simple; from our brochure. Yours for the asking. 

adcola 


PRODUCTS PTY. LIMITED 

VIC.: 22 Firth St., Doncaster, 3108 (Tel. 848 3777) 

NSW: 17 Burwood Rd., Burwood, 2134 (Tel. 747 1606) 
S.A.: F. R. Mayfield Pty. Ltd., Adelaide (Tel. 8 4131) 
OLD.: T. H. Martin Pty. Ltd., Brisbane (Tel. 21 5644) 
W.A.: Everett Agency Pty. Ltd., Perth (Tel. 8 4137) 


RA5 


Cadex 72 

The Electronic Engineering Association, 
UK, is to organise a Computer-Aided Design 
Exhibition (Cadex 72) at Southampton 
University from April 25 to 28, 1972. The 
exhibition will be run concurrent with an 
international conference on the same subject, 
which is being arranged by the Institution of 
Electrical Engineers. Exhibits will embrace all 
aspects relevant to computer-aided design and 
design automation, including hardware, 
software applications and programs, and 
associated topics arranged to demonstrate the 
applications of CAD techniques to 
engineering design problems. Further details 
may be obtained from the EEA Publicity 
Office, Leicester House, 8 Leicester Street, 
London WC2H 7BN, England. 


High speed data service 

The Australian Post Office introduced a 
40,800bps (bits per second) data transmission 
service between Melbourne and Sydney on 
June 1, 1971. It operates between computers 
in the Melbourne and North Sydney premises 
of Control Data Australia Pty Ltd, and uses a 
wide-band circuit (48KHz) equivalent to 12 
trunk telephone channels. Until now, the 
APO, through its Datel service, has used 
individual telephone circuits to enable data to 
be sent between remote terminals at speeds of 
200,600. 1200 or 2400bps. 

Electronics and civil aviation 

An international colloquim with the 
subject “Electronics and Civil Aviation” will 
be held in Paris, France in June, 1972. It is 
being organised by the Union des Associations 
Techniques Internationales (UATI) and by 
the Societe Francaise des Electroniciens et des 
Radio-Electriciens (SFER). The object is to 
examine the electronic systems and means 
able to serve civil aviation, new developments 
envisaged for these systems, and to consider 
the various technical and operational 
problems which may arise in their 
implementation. Further information may be 
obtained from the Secretariat du Colloque 
International, 16 rue de Presles, Paris 15e, 
France. 


1C slide rule 

Texas Instruments is planning to introduce 
into the UK later this year a new IC that 
could replace the slide-rule, according to the 
company’s marketing manager. When coupled 
with a suitable display, the company 
considers that it should be within the reach of 
businessmen, students and engineers alike. 
The IC is 0.21in square and contains all the 
logic circuits necessary for a full add, 
subtract, multiply and divide facility. It can 
have fixed or floating decimal points, and a 
display output coded for an eight-digit, 
seven-bar display. The chip is in a low-cost 
28-lead plastic package. 


Computer exhibition 

An exhibition of computers and allied 
equipment will be held in Brisbane from May 
22 to 26, 1972 in conjunction with the 5th 
Australian Computer Conference, organised 
by the Australian Computer Society. The site 
at the University of Queensland offers more 
than double the space available at the three 
previous exhibitions, held in Melbourne, 
Canberra and Adelaide. Inquiries about the 
exhibition should be addressed to the 
organisers, Austin Public Relations Pty Ltd, 
598 St Kilda Road. Melbourne, 3004. 
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PVC-covered instrument eases 


West Hyde Developments Ltd, UK, has 
introduced a new range of instrument cases 
which are now available worldwide by return 
of post. Known as Contil Mod-2, the cases are 
intended primarily for production, but are also 
suitable for development work and for 
electronics enthusiasts. There are 24 sizes 
ranging from AVi x VA x 6 '/ 2 in‘ to 18 x 1 114 x 
13in. The cases are supplied in kit form, 
packed flat. Standard kits comprise six PVC- 
covered metal panels, one or two chassis, feet 
and screws. Extra chassis may be added, the 



ABOVE. A selection of the blue and grey 
Contil Mod-2 instrument cases. RIGHT. 
Completing the assembly. The top , bottom 
and side panels are fitted using Pozidriv 
stainless-steel screws. 


larger cases accommodating up to ten. 

The front and back panels are light grey, 
and the others azure blue. One size, suitable for 
domestic audio equipment and measuring 13 */2 
x 3*A x 6 '/ 2 in, is also available with an imitation 
wood-grain finish. 

The chassis are first secured between the 
front and back panels which have mounting 
points at '/’in intervals. These two panels are of 
aluminium, easy to cut for fitting meters, etc. 
After the equipment is installed, the top, 
bottom and side panels, made of steel for 
maximum strength and stiffness, are fitted 
using Posidriv stainless-steel screws. 

Prices for standard case kits range from 
$4.55 to $18.20, with discounts for quantities 
over five. Packing and postage to anywhere in 
the world are charged at cost. Accessories 
include plastic carrying handles, hinged lids to 
replace standard top panels, and printed wiring 
boards in moulded racks. The company is 
currently seeking agents in most countries 
outside the UK. (West Hyde Developments 
Ltd, Ryefield Crescent, Northwood Hills, 
Northwood, Mddx, England.) 



Locator-beacon research 

At the request of the US Federal Aviation 
Administration (FAA), the US National 
Bureau of Standards (NBS) has developed a 
set of specifications for emergency locator 
beacons, and has developed a technique for 
determining the compliance of beacons to the 
specifications. NBS engineers also noted that 
the addition of a filter would prevent stray 
signals from the beacons jamming other radio 
systems in the area. 

Emergency locator beacons are self- 
contained, battery powered units that 
broadcast on 121.5 and 143MHz which, by 
international agreement, are used only by 
crashed aircraft. The beacons are designed 
primarily for planes not under the constant 
surveillance of radar and traffic controllers. 
Some versions, about the size of a small 
transistor radio, may be packed with a 
parachute or carried in a pilot’s pocket. Others 
are attached to or built into an aircraft, and are 
turned on by the impact of a crash or by 
immersion in water. Some eject on impact to 
escape damage from a possible fire. 

The rescue time for air crash victims of 
flights which carried locator beacons has 
usually been a matter of hours, compared with 
days when no beacon was carried. For 
example, in Colorado, where about 20 non¬ 
commercial planes crash each year, search 
time averages four days per missing plane. The 
only beacon-equipped plane to crash in 
Colorado was located in nine minutes. 

NBS scientists analysed the radiation 


pattern and field strength of a typical beacon. 
They built and calibrated an antenna of the 
same polarisation, and by actual flight tests 
confirmed the characteristics previously 
determined by computer calculations. The tests 
determined the radiation pattern and power 
required to give a reliable signal to a search 
plane 25 miles away at an altitude of 3500ft. 

Thermal measurements 

The General Electric Co Ltd, UK, has 
developed a modulated electron beam 
equipment which enables rapid and accurate 
determination of thermal conductivity of high 
temperature materials, ' using very small 
specimens. Over any selected suitable 
temperature range between 250 and 3000°C, 
the equipment will make a set of 30 
measurements in 2Vi hours to a consistent 
accuracy within ± 5% using a disc-shaped 
specimen only .05in thick with a surface area 
of up to 0.2sq in. Of particular interest to 
research centres, the equipment has 
applications in the power, aircraft and other 
industries using materials which operate at 
high temperatures 

The equipment comprises a vacuum 
chamber, specimen holder, vacuum pumps and 
gauges, an electron gun with supplies and 
controls, photocells, radiation choppers, and 
phase-shifting amplifiers. It is in a cabinet 
about 7ft high x 4ft 5in wide x 3ft 4in deep, and 
weighing 13451b. An oscilloscope with 
matched x and y amplifiers, and a means of 
measuring test temperatures are also needed. 


Access to a computer is desirable for 
calculating results. 

The specimen is heated on one face only by 
a beam from the electron gun, which is 
sinusoidally power modulated to create 
temperature fluctuations of up to ± 20°C on 
either side of the specimen. The fluctuations 
are detected by infra-red cells. The phase 
difference between them is a measure of the 
thermal diffusivity of the materials, from which 
the thermal conductivity can be calculated. 
The phase difference is measured by 
amplifying the signals from the cells using 
phase shifting amplifiers, and using a Lissajous 
figure as a null detector. (GEC-Elliott 
Automation Pty Ltd, 15 Whiting Street, 
Artarmon, NSW 2064). 

Sun's x-rays to be mapped 

A daily x-ray map which will show the 
source and level of x-ray activity on the sun is 
one major objective of a satellite package being 
developed in the USA by Lockheed Missiles 
and Space Co. X-ray activity on the sun can be 
associated with solar flares and sunspots which 
have a profound effect on radio transmission. 
In addition, a study of how and where the x- 
rays are generated, and their energy levels, 
could lead to a new knowledge of the physical 
nature of the sun. 

Described as a mapping x-ray heliometer, 
the package is being prepared under contract 
to NASA for flight aboard OSO-1 (Orbiting 
Solar Observatory) which will scan the sun. 
Scheduled for launch in 1973, OSO -1 will 
examine the sun from an earth orbit of 300 
miles. 

The general objectives of the experiment are 
to make detailed observations of x-rays emitted 
by the sun. These studies are aimed at 
determining: more about solar behaviour 
including how frequently x-rays arise from 
particular regions of the sun; how much x-ray 
activity may correlate with optical and radio 
observations; what makes x-ray activity rise 
and fall; how soon x-rays can be detected after 
sunspots appear. 

In brief . . . 

Recording guild 

Recording studio operators in Melbourne 
are planning to form a guild designed to put 
the industry on a sound footing. An initial 
meeting to discuss the proposal was due to' be 
held on June 17. From this, a steering 
committee was to be set up to prepare plans 
for drafting a constitution, etc. Melbourne has 
gained a notable place in the recording world 
through the quality and integrity of its 
recording studio operators. Melbourne studios 
are commissioned by many interstate and 
country radio and TV studios to provide 
commercial jingles, background music, and 
spoken messages. (Jon I. Royce & Associates 
Pty Ltd, Suite N4, 420 St Kilda Road, 
Melbourne, 3004.) 

Fiji joins ITU 

By its accession to the International 
Telecommunication Convention (Montreux, 
1965), registered on May 5, 1971, Fiji became 
the 140th member country of the 
International Telecommunication Union. 
Trunk system opened 

The 530-mile coaxial cable trunk system 
between Carnarvon and Port Hedland was 
brought into service on June 30, 1971. It is the 
last section in a broadband system stretching 
from Perth, 1140 miles up the coast to Port 
Hedland. Initially the new section will cater for 
telephone and telegraph needs. By next year, 
this section will be expanded to provide 1200 
telephone channels plus a television program 
relay facility. ® 
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Only Philips use it. For these reasons. 

Superior quality Hi-Fi International stereo 
systems are specifically designed to exceed the 
demanding specifications of the internationally 
recognised standard of High Fidelity Reproduction 
(DIN45500), together with Philips own high 
standard of perfection born of vigorous research 
and development in electronics. 

Philips have long led the field internationally, 
in electronic and technical developments and 
their experts intend to keep it that way. 

Philips design, develop and manufacture — and 
only fully qualified dealers handle Philips hi-fi 
systems. So, when you see the Hi-Fi International 
symbol on Philips stereo hi-fi systems, you’ll know 
why Philips earned the right to use it. 

PHILIPS 


1. RH493/496/497/499 Ranging from 15 litre speaker 
enclosures. 20w R.M.S. with 8" woofer and 1" tweeter; 
to 74 litre volume/40w R.M.S. fitted with 12" woofer, 

4 x 5" mid range, 4x1" tweeter. All 8 ohm V.C. 

2. N4500 4 track 3 head stereo tape deck. Mixing, duo- 
play, multi-play and echo facilities. Mono/stereo and 
parallel playback. Before and off-tape monitoring. Sep 
channel mike controls. Electronic tape position selector. 
71 / 2 , 3%, 1% speeds. High S/N ratio. High stability 
tape transport. Fast wind/rewind. 

3. GA308 HI-FI turntable unit with tubular tone arm, 
precise, stylus force adjustment and hydraulic lift. 

2 speed, belt drive, slow running synchronous motor. 
Side thrust compensation. Floating suspension. 

4. RH591 High powered all silicon transistor stereo 
amplifier 2 x 20w R.M.S. cont. Frequency response 

± 0.5 db 20-20,000 Hz. S/N 90 db. T.H.D. 0.15% (2 x 
15 w). Rumble and two stage scratch filters. 2 position 
contour. All-Input selector. 

5. RH590 Solid State Stereo Amplifier. Music Power 
2 x 15w; 2 x lOw R.M.S. Freq Resp 20-20,000 Hz 
±1.5 db. S/N 80 db. Rumble and scratch filters. 
Mono/stereo switch. Auto contour control. Separate 
volume, balance, treble, bass. All-Input selector. 

6. RH691 Super sensitive tuner. AM/FM Stereo. Switch 
able AFC. Switchable A.M. band-width. 3 international 
shortwave bands. 


AVAILABLE AT: N.S.W. -Allied Music Systems, 210 Clarence Street, SYDNEY. 
Autel Systems Pty. Ltd., 20 Pittwater Road, GLADESVILLE. Convoy Interna¬ 
tional Ply. Ltd., Cnr. Plunkett & MacLean Streets, WOOLLOOMOOLOO. Magnetic 
Sound Industries, 387 George Street, SYDNEY; 20 Macquarie Street, PARRA¬ 
MATTA. Photo Hi-Fi, 367 Pitt Street, SYDNEY. Sheldons of Bondi, 157 Curlewis 
Street, BONDI. W. Waters & Sons, Cnr. Crown & Station Streets, WOLLONGONG. 
Vista Dist. Pty. Ltd., 78 Roberts Street, WICKHAM (NEWCASTLE). Len Buckley 
Music Store, 120 Prince Street, GRAFTON. A.C.T.-J. B. Young Ltd., Giles Street, 
KINGSTON. SO UTH AUSTR ALIA-Radio Rentals Ltd., 77 Rundle Street, ADEL¬ 
AIDE. Challenge Recording Co., 6 Gays Arcade, ADELAIDE. QUEENSLAND -Myer 
Queen Street Store, Queen Street, BRISBANE, and INDOOROOPILLY SHOP- 
PINGTOWN. Packard Bell Pty. Ltd., Queen Street, CITY, and 302 Wickham 
Street, FORTITUDE VALLEY. Tel Air Sales Pty. Ltd., George Street, CITY, and 

38 • 1316 L 
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INDOOROOPILLY SHOPPINGTOWN. McKinney Radio & Electrical Pty. Ltd., 501-3 
Ruthven Street, TOOWOOMBA. Mills Electrical Service & TV Centre, Gondoon 
Street, GLADSTONE. Keers Radio Service, Adelaide Street, MARYBOROUGH. 
Malvern Star Stores Pty. Ltd., East Street, ROCKHAMPTON. Woolworths ‘Big 
W,' 344 Flinders Street, TOWNSVILLE. Chandlers Pty. Ltd., Lake Street, 
CAIRNS. WESTERN AUSTRALIA- Albert’s TV & Hi-Fi Centre Pty. Ltd., 282 Hay 
Street, EAST PERTH. A. D~~Urquhart Pty. Ltd., 65 Market Street, FREMANTLE. 
Vox Adeon Nicholsons Pty. Ltd., 683 Hay Street, PERTH. Musgroves Limited, 
223 Murray Street, PERTH; 280 York Street, ALBANY; Marine Terrace, GERALD- 
TON; 193 Hannan Street, KALGOORLIE; 130 Victoria Street, BUNBURY. 
VICTORIA-Philips Industries Limited, Philips House, 252-262 Sturt Street, 
STH. MELBOURNE. TASMAN I A -Philips Industries Limited, 2A Pierce St., MOONAH. 
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7. GA202 Professional studio quality 
turntable with unique electronic brain. 
Electronic speed tacho controlled turntable 
drive. Photo-electric OFF switch. Complete 
floating suspension. Very low wow, 
rumble. Hydraulic arm lift. Fully 
compensated side-thrust for all 
arm positions. 


38-1316R 
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FOR ELECTRONIC ORGANS: 


A NEW-LOOK ROTATING 
LOUDSPEAKER SYSTEM 


There is fairly common agreement that the sound of an electronic organ is 
enhanced considerably by the provision of some form of rotating loudspeaker 
system. This article explains why this is so and goes on to describe a unit which 
should appeal strongly to those who may have been considering building one. 


by GEORGE HUGHES & PHILIP WATSON 


While there is virtually no end to the variety 
of sounds which can be produced from 
electronic sources, the majority of electronic 
organs are designed within strict limits imposed 
by cost, size and acceptable complexity. 

In addition, they are commonly used in 
homes, smaller churches and club situations, 
where there is none of the rich reverberation 
that so enhances the sound of pipe organs in 
large, sympathetically designed buildings. 

Largely as a result of such limitations, an 
electronic organ which merely produces the 
requisite range of pitches and tone colours 
tends to sound very bland. As someone has 
aptly put it; such an instrument "sounds like a 
man playing his amplifier”! 

To combat this bland quality and to provide 
a greater range of tone colour, designers have 
adopted a variety of supplementary circuit 
provisions. 

One is the provision of artificial 
reverberation. In its most common form, this 
uses a combination of transducers and springs, 
pioneered by the Hammond Company and 
forming, in effect, an electroacoustic delay line. 

Another measure is the provision of a 
tremulant facility. A supplementary oscillator 
generates a sine wave at about 7Hz, which is 
applied to modulate the gain of the amplifier 
system. It gives a throbbing quality to the 
music but, subjectively, has limited appeal 
since it is purely a loudness function and 
affects all frequencies uniformly. 

A more rewarding facility is v ibrato. It. too, 
involves a supplementary oscillator but the 
signal is applied to modulate or periodically 
vary the frequency of the tones produced by 
the organ. The effect is quite complex because 
varying the frequency affects the pattern of 
sonic reflections in the listening environnment 
for every individual frequency present. 
Therefore the loudness of every individual 
frequency component tends to vary 
independently in sympathy with the frequency 
variation. 

Quite early in the development of electronic 
organs, it was realised that yet another 
^ acoustically rewarding effect could be obtained 
by having a constantly moving loudspeaker 
system, rather than one that remained fixed. 

The sound produced by such a system is 
something like electronic vibrato because 
moving the radiating surface: (1) Causes a 
variation in frequency due to Doppler effect 



Illustrating the arrangement of a 
conventional Leslie ' type organ 
loudspeaker. Commercial Leslie units 
now use a rotating horn moulded from 
light but rigid foam plastic. 




In this new approach, three reflecting 
surfaces divert the sound this way and 
that as the unit rotates. It is dynamically 
balanced and can rotate at a slower speed 
than the conventional Leslie for a given 
periodic effect. 


and (2) changes the sonic reflections in the 
listening area, producing an independent 
variation in the loudness of each frequency 
component present. 

It is common practice for an organ to be 
provided with multiple loudspeakers, some 
fixed and at least one moving, adding 
tremendously to the apparent complexity (and 
the subjective interest) of the instrument. This, 
in addition to electronic v ibrato. 

Systems have been devised in which the 
loudspeaker physically gyrates or spins but 
such systems pose serious problems to do with 
space, mov ing mass and dynamic balance. In 
addition, there is the problem of prov iding a 
reliable path (via slip rings, &c) for the voice 
coil drive signal. 

Far and away the more popular approach is 
that used in the so-called Leslie systems, 
illustrated in the accompanying diagram. In 
this, the loudspeaker itself is stationary but a 
reflector rotating in front of the cone diverts 
the sound through a horizontal or vertical 
plane, depending on which way the system is 
arranged. Either way works well in practice. 

The loudspeaker can be a large unit, capable 
of handling (and suitably baffled for) the full 
range of organ frequencies. Leslie units more 
commonly use smaller loudspeakers, with less 
baffling, intended to be fed only with 
frequencies above about 200Hz. (A full-range 
system was described in our March 1968 
issue.) 

The conventional Leslie system has a two- 
speed drive system. It can be driven at about 
7Hz to give a strong, relatively fast modulation 
appropriate to the cinema organ style of music. 
The slower speed, usually about 1Hz gives a 
very slow change in sound 
suggestive of the beats which are incidental to 
the tuning of a large formal or classic pipe 
instrument. 

While the construction of a conventional 
Leslie type unit is not beyond the capabilities 
of a resourceful hobbyist, there are problems to 
be overcome and it is with this in mind that we 
draw attention to a relatively new approach, as 
illustrated in the lower diagram. 

Apart from the complexity of its mechanics, 
the rotating speaker system has the 
disadvantage of a poor speed-up time from 
stop or slow to the fast condition. If an 
organist does not think a second or more 
ahead of his playing, to allow the system to 
come up to speed, the effect is painfully 
obvious at the commencement of the next 
musical phrase. 

Achievement of a better speed-up 
characteristic was one of the major aims of the 
current design. This has been achieved by 
using a three sided reflector, allowing the speed 
of the reflector assembly to be reduced to one 
third, while retaining an effective vibrato rate 
of about 7Hz. 

This idea is not original. As far as the author 
is concerned, he was introduced to this 
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This exploded drawing of the rotating reflector gives a very complete picture of the 
components used and the method of assembly. As shown , it is intended for vertical 
mounting. If horizontal mounting is contemplated, a bottom thrust bearing is required 
for the main shaft. 


approach by a very good friend and fellow 
organist. Mr A. Spring, of AW Jackson 
Industries Pty Ltd. Mr Spring developed the 
unit for use in an electronic organ marketed by 
this firm under the brand “Vernus II". and we 
are indebted to Mr Spring for the exchange of 
ideas on this subject. 

The major features of the new system are 
shown in figure 2. The speaker faces directly 
into the reflector system (we have named it the 
“spider”) and this presents an ever changing 
reflecting surface to the speaker. As shown in 
the diagram, it can produce a variety of sound 
beam patterns, sometimes directing all the 
sound into one beam, sometimes dividing it in 
varying proportions between two, but always 
sweeping these beams around the auditorium. 
The pattern may differ slightly from that of the 
Leslie system but the end result is virtually the 
same. 

In the acoustic sense, this unit will work 
equally well whether it is mounted horizontally 
or vertically. Space limitations will probably 


dictate vertical mounting in the majority of 
cases, and our unit was designed on this basis. 
A few mechanical modifications may be 
needed for horizontal mounting, and will be 
noted where appropriate. 

As well as reducing the reflector speed, our 
design is further simplified by using a single 
motor, with a motor speed control, rather than 
the twin motor arrangement used in the Leslie. 

While the simpler series wound commutator 
type motor is about the easiest to control, it 
has a number of disadvantages in this 
application. The main one is that is inherently 
noisy, and even more so in the form in which it 
is usually found. This virtually dictates the use 
of an induction motor. 

The speed of an induction motor can be 
varied by any method which limits the power 


fed to it — provided its load is not too severe 
— including the use of a simple series resistor. 
However, the fact that such an arrangement 
lacks any feedback system to sense changes in 
load, speed, etc. means that it Is of little 
practical use. 

Much the same effect as fitting a series 
resistor can be provided by means of an SCR 
or triac controlling each cycle of the AC 
waveform fed to the motor. The advantage of 
this arrangement is that these devices lend 
themselves quite readily to control by some 
kind of speed sensing device. 

On the other hand, the induction motor does 
not provide a back EMF which can be used as 
a speed sensing system. One way to overcome 
this is to couple a small alternator to the spider 
shaft, and use the output from it to sense the 
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announces 

tfeTC-127 

Stereo 

tape cassette 


A new era of 
magnificent 
high fidelity 
tape cassette 
sound 


This new SONY stereo Cassette tape deck 
brings you sparkling 4-track stereo/2-track mono 
recording/playback to satisfy even n reei to reel” 
men. 

FEATURES • Limiter circuit'(on-off) to control 
input level for distortion-free recording, even if 
input volume is unexpectedly large • Manual 
Control stereo recording . . . sliding type record¬ 
ing volume controls for each channel, dual VU 
meters • Precision engineered solid-state ampli¬ 
fier for superb hi-fi sound quality • Compact, 
attractive design in good looking woodgrain 
cabinet. 


SPECIFICATIONS 

Recording system: 4-track stereo/2-track mono 
recording and playback • Tape: SONY cassette 
C-60, C-90, C-120 or equivalent • Tape speed: 
1% ips • Frequency response: 30-12,000 Hz ♦ 
Signai-to-noise ratio: 48 dB • Flutter and wow: 
0.2% • Harmonic distortion: 2.5% • Recording 
time: 1 hour with C-60, IV 2 hours with C-90 • 
Fast forward and rewind times: 2 minutes with 
C-60 • Inputs: Microphone input, sensitivity: 
— 72 dB (0.2 mV), mic impedance: low. Auxiliary 
input, sensitivity: -27dB (0.035mV), input imped¬ 
ance: 560k ohms. Rec/PB connector, sensitivity: 
-40dB, input impedance: 3.9k ohms • Outputs: 
Line out, output level: OdB (0.775V), load imped¬ 
ance: 100k ohms. Headphone out, load imped¬ 
ance: 8 ohms. Rec/PB connector, output level: 
OdB, output impedance: 8.2k ohms • Power 
requirements: 240V, 50Hz • Dimensions: 15%w x 
3%h x 8%d • Weight: 10 lb 9 oz. 



Distributed by: 


JACOBY# 

MiTCHELL 

SYDNEY—26 2651 • MELBOURNE—30 2491/2 • ADELAIDE—53 6117 • 
BRISBANE-2 6467 • PERTH-28 8102 • LAUNCESTON—2 5322 • Agents: 
CANBERRA-47 9010 • N’CLE-61 4991 • PORT KEMBLA-4 2071. 


,............———, 

I * To: Jacoby, Mitchell & Co. Pty. Ltd., 467-475 Kent Street, ! 
Sydney, 2000. 

I Please send me information on the Sony TC-127. 

1 ! 

| NAME. 8 


| ADDRESS. 

I 

8 . 

I 

!..... 


POSTCODE. 


.I 

JMS/15-7OEA/1170 I 

I 

.........I 
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speed. This, in fact, is what we did and. while a 
little more complex, is a better proposition than 
the two motor arrangement. 

There are a number of possible circuit 
configurations for an application like this, but 
we have chosen one of the simplest. It uses an 
SCR in such a configuration that, although it is 
a unidirectional device, it is able to control 
both half cycles of the AC waveform, as would 
a triac. but requiring less components. 

This is achieved by employing a full wave 
bridge rectifier which feeds 100Hz 


continuiously variable speed as an alternative 
feature, using a three position switch and a 
third, continuously variable, pot. 

Thus far, we have explained the theory of 
our present project, but what about a practical 
unit? 

First off. find yourself a suitable induction 
motor. One from a 10 or 12 inch electric fan is 
fine. A four pole tape recorder motor is 
another choice. A record player motor may be 
tried, but its suitability will be determined by its 
torque. We used a four pole motor from an 


From a scrap piece of 'Ain ply or chipboard, 
and using a hole saw, cut two hubs to fit inside 
each end of the cardboard tube. Most hole 
saws drill a 'Ain pilot hole, and this will suit the 
‘/jin steel shaft. Glue the hubs inside the tube, 
flush with the end of the tube. Extend the lines 
marked on the tube to the centre of each hub. 

The tube fits in the centre of the vane 
assembly. Lay a thin line of glue along each 
line on the radial hub marks with those on the 
edges of the vanes. Punch staples through the 
centrelines of the vanes to help secure the tube. 



The main feature of the circuit is its ability to control both halves of the AC waveform 
using an SCR rather than a triac . In place of or in addition to , the 'fast slow” switch , it 
is possible to fit a conventional pot to give continuiously variable speed control. 


unidirectional pules to the SCR. thus enabling 
it to control each half cycle of the AC 
waveform. However, the system is so arranged 
that the motor will "see" this controlled 
waveform as 50Hz AC, thus avoiding any 
complications due to DC flowing through the 
induction motor. 

Apart from this novel aspect, the circuit is 
fairly straightforward. It starts with the “tacho 
generator" which is the accepted term for the 
small alternator we are using to sense the speed. 

Output from this is fed to a voltage divider 
network consisting of two 4.7K preset pots 
(marked "slow" and "fast") either of which 
may be selected by a two position switch. 
From here the signal is fed to the base of TR1, 
which is a straight amplifier. A DC supply rail 
for this stage is provided by the two 100K 
resistors, the BZY88 (etc) zener diode, and the 
associated 8uF filter capacitor. 

Output from TR1 is rectified by the pair of 
OA91 (etc) rectifiers in a voltage doubler 
configuration and the resultant DC applied to 
the base of TR2. This transistor, in conjunction 
with the 100K resistor, forms a voltage divider 
controlling the bias applied to the BR100 (etc) 
diac. 

In the absence of any signal from the tacho 
generator, TR2 will have no forward bias 
applied to its base, and will not conduct. The 
voltage applied to the diac will therefore move 
towards 100Hz supply rail, the diac will 
conduct, the BT100A (etc) SCR will switch 
"hard on", and conduct over the greater 
portion of the cycle. Under these conditions 
full power will be applied to the drive motor. 

As the motor speeds up the signal from the 
tacho generator will generate forward bias for 
TR2, lowering the voltage applied to the diac, 
and reducing the proportion of the cycle over 
which the SCR fires. Thus power to the motor 
will be reduced and the speed held at a figure 
which creates a state of equilibrium throughout 
the entire system. The 0.1 uF capacitor across 
TR2 provides the required time constant for 
the system. 

The actual speed at which the motor runs 
will be determined by the setting of whichever 
4.7K pot happens to be feeding TR1. A 
possible variation would be to provide for 


early Australian-made tape recorder, and 
found it more than adequate. 

Some motors may "growl" on any wave but 
a sine form, and modification or adjustment of 
the thrust bearing may be necessary to 
eliminate rotor end play, particularly if the 
motor was designed for vertical mounting. 

For a tacho generator we used a 30 pole 
Smiths electric clock motor. It is flexibly 
coupled to the spider shaft by a simple 
arrangement which we will describe in detail 
later. These motors are marketed by Smiths 
Industries Pty Ltd, Granville, NSW as a spare 
part and are available through their agents. 

The rotating spider assembly is very easy to 
make. The materials required are thick 
cardboard (about '/sin). 2in OD cardboard 
mailing tube, some '/ 2 in ply or chipboard, and a 
piece of '/jin mild steel or silver steel rod. The 
assembly is fastened together with epoxy resin, 
glue, and staples. 

The cardboard may be water colour board 
obtainable from artists supply stores. From it 
cut two discs 16in in diameter and three vanes 
5‘Ain x 18in. From the 'Ain chipboard cut a 
main assembly board, 22in x 1 Sin. 

Commence assembly with the vanes. Mark 
each with a centreline, square across the width, 
and carry these marks over on to the edges. 
Mark the tube lengthwise (parallel to its axis) 
with three lines, spaced 120 degrees apart. 
Carry these marks on to the edges of the 
cardboard. 

Take two vanes, place them together in 
careful alignment, with centrelines out, and 
glue and staple them together at one end. The 
strip of glue should be about ‘Ain wide, and the 
staples about '/jin in from the end. An ordinary 
office stapling machine will do this job. Repeat 
the process with the remaining vane, fitting it 
between the two free ends of the first two 
vanes. Stand the assembly on a flat surface 
while doing this to ensure that it is exactly 
square. This is important. 


A. R. R. L* 

RADIO AMATEURS 
HANDBOOK 
1971 Edition 

The handbook has long been considered 
an indispensable pari of the amateur's 
equipment, and is the standard Manual 
of Amateur Radio Communication. 

Price $6.95 

Post and Packaging 90c 

R.S G B 

RADIO COMMUNICATION 
HANDBOOK 

Theory and practice of the latest tech¬ 
niques have been blended together to 
form a book essential to both student 
and constructor. 

Price $11.55 

Post and Packaging 90c 

COLLINS BOOK 

DEPOT PTY. LTD., 

363 Swanston Street, 
MELBOURNE, 

Victoria, 3000 
Phone: 663 3787 

Stock lists available free of charge on 
any subject of Interest to you. 
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PLAYING 

SUCCESS. 


1. INVEST IN THE BEST 
TURNTABLE 
AVAILABLE. THORENS 

Choose from the Model TD-125 or the 
TD-150 Mk. II. Then you can share the 
opinions of leading overseas reviewers: 
“the best three-speed manual we’ve 
ever tested” — (“High Fidelity”), “wow 
and flutter were as low as we’ve ever 
measured” — (“Stereo Review”), “a 
favourite contender in the best 
turntable category” — (“Audio”), “ it 
would be hard to imagine a unit that 
performs better” — (“Electronics 
World”). 

Examine Thorens specifications closely 
and critically. The new Model TD-125 
features: • Transistor governed 16- 
pole synchronous motor • —2% 
speed control on all speeds • Belt 
drive • W 2 lb. 12" turntable • Wow 
and flutter —0.08% • Rumble —68dB. 

• Fine Swiss craftsmanship. 

The lower priced Thorens TD-150 
Mk. II offers: • 16-pole synchronous 
motor • Belt drive • 7 lb. 12" diameter 
turntable • Two speeds — 33Vb and 
45 rpm • Wow and flutter -0.09% 

• Rumble —65 dB. 

When you’ve purchased your Thorens 
turntable . . . 


2. ADD AN ORTOFON 
M15STEREO 
CARTRIDGE. 

After many years research, Ortofon 
have designed a new stereo cartridge 
which maintains the proud traditions 
of the Ortofon name. Featuring new 
principles, the high performance 
standards which have made Ortofon 
world famous have been preserved in 
the new Series M15 and MF15. Over 
80% of professional users such as the 
radio and television stations (and 
recording studios) specify Ortofon 
equipment. 

BASIC SPECIFICATIONS: 

Weight of cartridge: 5 grams. 
Frequency response: 20 Hz. to 10 kHz. 

± 1 dB. 

20 Hz. to 20 kHz. 
± 2 dB. 

Recommended load: 47 k ohms. 
Channel separation at 1 kHz. Greater 
than 30 dB. 

Having equipped yourself with a fine 
player and cartridge . . . 


3.KEEP YOUR RECORDS 
CLEAN WITH 
WATTS EQUIPMENT. 

Airborne dust and dirt are the greatest 
enemies of your records and cause 
untold amounts of noisy interference. 

We recommend: 

THE WATTS “DUST BUG” . . . which 
cleans the record, removing dust and 
static charges as the record plays. 
Surface noise is reduced considerably. 
THE WATTS “DISC PREENER” . . . 
designed expressly for records which 
have not had previous anti-static 
treatment. The “Disc Preener” keeps 
new records like new. 

THE WATTS “MANUAL PARASTAT”, 
Model Mk. IIA. ... is a dual purpose 
record cleaner designed to maintain 
new records as new and to restore 
fidelity to older discs. 

Ask for a copy of the Watts Guide to 
Record Cleanliness when you visit your 
record store. 

* It’s easy to follow the Three Steps to 
Success. Call at your nearest franchised 
Simon Gray dealer’s showroom. He’ll 
be delighted to tell you all about 
Thorens turntables, Ortofon stereo 
cartridges and Watts record cleaning 
equipment! 



Australian National Distributors: 

IBiimm (StPcmjIPQmlLQdL. 

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101*, Telex 31904; Sydney 
Office: 53 Victoria Ave., Chatswood, N.S.W. Tel. 40 4522*; Canberra Office: 25 
Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526; Adelaide Office: 301 South Terrace, Adel¬ 
aide, S.A. 5000. Tel. 23 6219. INTERSTATE REPRESENTATIVES: N.T.: Pfitzner’s Music 
House, Smith St., Darwin. Tel. 3801; Q’land: Sydney G. Hughes, 154-158 Arthur St., 
New Farm, Brisbane. Tel. 58 1422; Tas.: K. W. McCulloch Pty. Ltd., 57 George St., 
Launceston. Tel. 2 5322; W.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington St., Perth. 
Tel. 21 7861. 


Simon Gray Pty. Ltd., 

28 Elizabeth Street, , 

Melbourne 3000. | 

Please send me all the facts about: (a) Thorens 
turntables; (b) Ortofon cartridges; (c) Watts 
record cleaning equipment . . . and the name of 
my nearest franchised Simon Gray dealer. , 


NAME. 

ADDRESS 

POSTCODE 
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Glue the two 16in discs to the edges of the 
vane assembly, aligning their centre holes with 
the holes in the wooden hubs. 

For a drive pulley we used an old 5in 
diameter dial drum. This was fastened to the 
cardboard disc with three machine screws. 
Extra nuts were used to space it clear of the 
cardboard by at least 3/ 16in, to allow 
clearance for the belt. Washers protect the 
cardboard. 

Take the Ain steel axle and drill a 'Ain 
diameter hole centrally in one end, to a depth 
of 'Ain. Across this hole cut a ‘Ain deep slot 
with a hacksaw. Remove all burrs. This is to 
permit coupling to the electric clock motor. 

Fit the shaft through the wooden hubs, with 
the slotted end on the side opposite to the 
pulley. This (slotted) end should protrude by 
lin. By using a resilient polyurethane drive 
belt, we can eliminate the need for an 
adjustable motor mount, which considerably 
simplifies the design. We will have more to say 
about the belt later. 

The spider bearings are brass bushes from 
dicarded pots. They will wear well if provided 
with an oil pad. made from a scrap of felt, held 
in contact with the shaft near each bearing. 


One bearing is supported by the main 
mounting board, the other by a U-shaped 
metal support over the spider assembly. The 
support is made from a 3in wide strip of 18 
gauge aluminium or steel. (See drawing.) 

It is essential that all mechanical noise be 
kept to a minimum. The bearings and the 
motor, need to be resiliently mounted. We 
mounted the bearings and the motor on 
separate plates, then mounted these plates with 
bushed rubber grommets and small machine 
screws. The detailed drawing shows how this 
was done. Washers are used at each end of the 
main shaft to limit axial movement of the 
spider, and to position it correctly between the 
two bearings. 

In the event that the system is to be mounted 
horizontally, a thrust bearing of some kind, 
such as a single ball should be provided at the 
appropriate end of the main shaft. 

The bearing plate at the slotted end of the 
shaft must be large enough to support the 
clock motor, which is to be mounted so that it 
can pick up drive from the shaft. (See drawing.) 

The clock motor has a hardened shaft, 
which makes it difficult to modify in any way, 
so we employed a novel trick to couple it to the 


shaft. First remove the start wheel from the 
clock motor shaft. This runs freely on the shaft 
and is retained by a small ferrule on the end of 
the shaft. Remove the ferrule with a pair of 
pliers and withdraw the wheel. It is coupled to 
the shaft by a hair spring. Cut off all but about 
the last half turn of the hair spring. Bend it at 
right angles to the shaft so that it will form a 
small drive peg to mate with the shaft slot. 

A pulley is required for the drive motor. If a 
ready made one is not available, one may have 
to be made. If the motor has a Ain shaft it may 
be possible to turn one from an old radio knob 
using the motor as a source of power. 
Diameter is not critical, but we suggest about 
•Ain. 

The drive belt is made from a length of 'Ain 
diameter polyurethane, a material designed for 
this purpose. It is marketed by Powergrip 
Industries, 37 Lexton Rd, Box Hill, Victoria; 


Above: A close-up of the 
clock motor showing 
coupling to the main 
shaft. The support plate 
for the motor is mounted 
on rubber bushes to keep 
down noise. 


Left: The complete unit. 
Compare with the 
drawing on page 37. The 
speed control system for 
the motor is just behind 
the motor , partly 
obscured by the speaker. 


ALWAYS RELY OH B.D.S. 

SPECIALS 

B/cast tuner, complete in case. $42.80 
net. 

STP.708 peak stereo amp. watts per 
side. $42 net. 

SA.400 Monarch amp. 10 watts per 
side. $89.30 net. 

C.200 s.c.r. $3.45. 25 F664. $2.40. 

2N3055 Trans. $2.26. 2N3054 Trans. 
$1.28. 

3N140 MOS-trans. $2.65. 

All Ferrite cores for C.D.I. 

The Independent Wholesaler 

RADIO DESPATCH 
SERVICE 

Radio and Electrical Distributors 

869 GEORGE STREET, 
SYDNEY 

Corner George and Harris Streets 
Telephone 211 0816, 211 0191 
Open Saturday mornings 
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In the long 
PRO2000 
will cost vc 


run 


so much less 


Why? . . . Because the PRO 2000 has features you won't find in other 
cassette decks this year and maybe not even next year. 

Auto Stop! Not only for the deck but any other equipment plugged into 
its AC outlet (many cassette recorders keep rolling after the tape has 
stopped and before long, wear a hole in the tape) . . . So—if 
sleep, walk out of the house or just forget 
it — no worry. EVERYTHING turns 
itself off. 

And that means mechanism as 
well as tape. 

Check these features... 

■ PUSH BUTTON y ** 

AUTOMATIC Ij ** 

LEVEL CONTROL 

Prevents overload. 

Prevents 

You don’t have to bother ^ 

with a volume control. 

■ Accurate Hi-Visibility Meters. 

■ Fast forward. Fast rewind. 

■ Professional slide type volume controls. 

■ Twin matched microphones. 

■ Tape speed 1 % i.p.s. 

■ Track system—4-track, 2-channel compatible stereo. 

■ Harmonic distortion less than one percent. 

Stereo Review says this about the STANDARD 
This fine deck comes surprisingly 
close to matching the performance of the Dolby 
machines ... at a much lower price. 


SYMBOL OF QUALITY 

STEREO CASSETTE 
TAPE DECK 


PRO 2000 


Hear it at your nearest Standard dealer, or order by mail or phone 

MAGNECORD SALES a SERVICE 

276 Castlereagh St.. Sydney. Phone 61-9881 


NEWCASTLE: Redman Agencies, 11 Hall St. Phone 2-5109 • VIC.: Magnecord Sales & Service, 146 Burwood Rd., Hawthorn. Phone 81-0574 
• QLD.: Chandlers Special Products Division, 399 Montague Rd., West End. Phone 4-0171 • S.A.: Neil Muller Pty. Ltd., 8 Arthur St., 
Unley, Phone 71-1162 • W.A.: Tedco Pty. Ltd., 11 Belmont St., Belmont. Perth. Phone 65-5833 • TAS.: P. & M. Distributors. 87A Brisbane 
St., Launceston. Phone 2-5282 • A.C.T.: Sonny Cohen & Son, 20 Isa St., Fyshwick. Phone 95-9551 • DARWIN: Pfitzner's Music House. 
Smith St. Phone 3801. 
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MATERIALS LIST iiiiiiiiiiiiiiiiiimiiimiiiiiiiiiiiiiiiiii 

1 Drive motor (see text). 

1 Electric clock motor. Smiths type QM25. 
See text for list of suppliers. 

1 Loudspeaker (see text). 

1 BT100A or similar SCR. 

1 BR100 or similar diac. 

4 B Y126-400, EM404, or similar diodes. 

1 BZY88-C12 zener diode. 

1 BC109C, BC209 or similar. 

1 BC107, BC207, or similar. 

2 BA 100, 0A91, or similar small signal 
diodes. 

RESISTORS (Vi watt unless specified): 

3 100K 1W 
l 150K. 

I lOOK. 

1 22K. 

1 5.6K. 

2 4.7K preset potentiometers. 

1 IK. 

1 390 ohm. 

1 47 ohm. 


CAPACITORS: 

1 125uF 3VW. 

1 lOuF 16VW. 

1 8uF 25VW. 

1 2uF 25VW. 

1 O.luF 160VW. 

1 single pole change over switch. 

1 single pole off/on switch. 

(the above switches may already be part of the 
organ assembly). 

1 double row tagboard (16 lugs each side). 

I suitable connecting plug and socket (see 
text). 

1 piece of Viin chipboard or ply 18in x 22in. 

1 piece of Viin chipboard for speaker baffle etc. 
3 Sheets 22in x 30in x Vain watercolour board. 

1 5 Viin length 2in OD cardboard tube. 

1 7 V*in length Viin mild or silver steel rod. 

2 potentiometer bushes or suitable bearings. 

1 thrust bearing (if unit to be horizontally 
mounted). 

1 Motor pulley. 

1 main drive pulley (about 5 in dia). 

1 36 length Vs in polyurethane belting. 

Spacer washers as required, self tapping 
screws, Vs in whitworth c’sunk screws, nuts, 18 
gauge aluminium for supports and bearing 
mounts, rubber grommets for resilent mounts, 
brass bushes, hookup wire, cable clips, oiling 
felts, slip-apart hinges and stays, Innerbond 
acoustic wadding, black plastic paint, PVA 
glue, epoxy, staples, etc. 

NOTE: Resistor wattage ratings and capacitor 
voltage ratings are those used for our 
prototype. Components with higher ratings 
may generally be used providing they are 
physically compatible. Components with lower 
ratings may also be used in some cases, 
providing the ratings are not exceeded. 

iimiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiii 

by Powergrip (NSW) Pty Ltd, 51 Crystal St, 
Petersham; and by agents in other States. It 
costs about 15c per foot. 

The belt lefigth is found by measuring- the 
path with a piece of string. Cut the 
polyurethane &in shorter than this length. No 
allowance need be made for the subsequent 
join, and a small amount of tension is 
advantageous. 

The belt is joined by heating the two ends 
and forcing them together while semi-molten. 
To make a good job you will need a small 
shaped jig. such as a piece of angle metal. The 
belt has to be passed around the dial drum 
before joining, so the jig must be set up close to 
the unit. 

Use a domestic flat iron to heat the two 


ends. The iron should be hot but not so hot as 
to cause the material to bubble. (About the 
middle of the range on a controlled iron.) Place 
each end squarely on the plate until it begins to 
melt freely. Transfer immediately to the **V“ jig 
and butt firmly together until cool. 

The small ridge at the joint may be removed 
with a razor blade and fine glass paper, but it is 
best not to do this or place any strain on the 
joint for at least five minutes, to allow the 
plastic to cool internally. 

Avoid excessive heat when melting the ends, 
as this may create a brittle joint. We suggest 
that the reader buy one or two feet more 
polyurethane than needed, and make a few 


experimental joints using short pieces. 

Place the belt over the motor pulley and 
check the spider for free rotation. If required, 
adjust the axial position of the motor pulley so 
that the belt is parallel to the main assembly 
board. 

The speaker is mounted on a small 
supporting panel at one end of the main 
assembly board, facing the spider. It is a 
Philips 6!:in unit, type AD7065/WS; a high 
compliance unit intended for a sealed 
enclosure. It was chosen because of its high 
power handling capability. Any similar speaker 
may be used or. if the system is of lower power 
than. say. 40W. a more modest unit of the 



AC 


The complete electronic control unit is built on a length of tagboard . Layout is not 
critical but that shown is about the most convenient. Since power from the mains is 
connected directly to the board , extreme care should be exercised to prevent accidental 
contact with it. 


ACOS 


REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 

GP9I-1 MONO CRYSTAL Stereo Compatible.. $6.95 
GP91-2 HIGH OUTPUT MONO CRYSTAL Stereo 

Compatible . $6.95 

GP92 MONO CERAMIC Stereo Compatible .. $7.55 

GP93 STEREO CRYSTAL . $8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFIERS . $9.95 

GP104 MINI STEREO CERAMIC.$9.95 



fitted with 

DIAMOND 

Stylus ot no extra cost 



Microphone Inserts 

Mic 43-3 

A Rochelle Salt (crystal) microphone insert in 
a die-cast case with expanded aluminium 
grill. 

Dimensions 


Output at IkHi 
Response 
Capacitance 
Ideal Load 


43-66 mm diameter 
8-73 mm deep 
— 52dB ref. iV/dyne/cm 
30 — 7,000 Hi 
800 pf 
5 M ohm 


PRICE $5.55 

TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents 


AMPLION (A'SIA) PTY. LTD. Sydney!* n!s.W. V Phone 73 1227 
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Ol$GONH£CT^ 
t FROII MAINS BEFORE 4Hfc 
P.EWIYWG COYER ’ **“ 1 

tICK EL CADMIUM BATTERY CHAROER 

INPUT 240V. SO Hz. _nflj. 

OUTIHJT I 2.JSV. 10.100mA. fSEP9$S 
w. hk vjux/nu _." mBi* 1 " 


This is a plug for our batteries 


•Eveready Nickel Cadmium Batteries. 

Completely sealed. No maintenance. And they 
come in a variety of shapes and sizes to suit a 
variety of applications. 

For a brochure about our Eveready rechargeable 
batteries; what they do and how well they do it, 
drop us a line. If you have a problem with your 
power source, we'd like to help you solve it. 

No charge. 


‘Eveready 1 & ‘Union Carbide’ are registered Trade Marks. 


UNION CARBIDE AUSTRALIA LIMITED 

Consumer Products Division, 167-187 Kent Street, Sydney. Tel: 20 559 
SALES OFFICES: 

Brisbane : 243-253 Edward Street. Tel: 31 1391 Melbourne : 505 Si 
Adelaide : 41 -49 Currie Street. Tel: 51 6099 Perth : 901 Hay Street. 1 
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same size may be used. 

Because the speaker is not handling 
frequencies below 200Hz there is no need to 
enclose it. However, it is necessary to suppress 
the back wave, otherwise it may cancel the 
sound from the spider in some circumstances. 
This is achieved by placing a single layer of 
Innerbond or similar material over the back of 
the speaker and securing it with a layer of cloth. 

To mount the complete unit in a console, it 
is suggested that two slip-apart hinges be fitted 
to one edge of the main assembly board. The 
opposite edge should be anchored to a resilient 
mount. For service, the board can be swung 
out and lifted off its hinges. 

The electronic control unit is constructed on 
a 16 terminal tag board, as illustrated in the 
wiring diagram. It is mounted on the main 
assembly board adjacent to the drive motor, 
and can be seen just behind this in the 
photograph on page 39. Since this unit 
operates directly from the mains it is essential 
that it be fitted with a protective (safety) cover. 

When finally fitted to the organ it is essential 
that the organ’s own tremolo (or vibrato) 
system and the rotating speaker function at the 
same speed. In the majority of organs, the 
tremolo rate is not readily adjustable so the 
rotating speaker speed must be adjusted to 
match it. For this operation, simply select the 
appropriate tremolo settings on the organ and 
adjust the “fast” 4.7K pot until the two are 
running at the same speed. 

In those organs where the tremolo rate is 
readily variable, the user may prefer to adjust 
the speaker speed on a purely subjective basis, 
then vary the tremolo speed to match it. In any 
case, a figure of 6.7Hz is a good one to use as a 
basis for any experiments. 

Cancel all tremolo on the organ and select 
the slow potentiometer for about 20rpm on the 
spider, or about one phase shift per second. 

As mentioned earlier, the rotating speaker 
should be fed from the high side of a suitable 
crossover network to avoid gross overload of 
the speaker when this channel is handling 
heavy bass frequencies. 

In the case of the author’s installation, the 
bass speaker is a 15in Magnavox C15W, and 
the middle and high-frequency speaker the 


o INPUT o-, 


r 




IF 


^-o TREBLEO 6 BASS o- 1 


The half section crossover network used in 
the author’s installation . 

Philips AD7065/W8, as already described. 
The crossover network is a half section filter 
consisting of two 6.4mH chokes and two 50uF 
capacitors (two lOOuF electrolytics back to 
back in each case), one capacitor and one 
inductor feeding each speaker. The 
combination is fed from the 40 watt flute 
channel and is capable of handling any 
combination likely to be encountered in any 
organ piece, even with all stops down and 
operating at full power. Other combinations of 
speaker systems can be tried but, if you have 
the power level available such as above, we 
suggest you seriously consider the types we 
have used. 


ELECTRONICS 

COMMERCIAL TECHNICIANS 


niuici^r,c£ r ii v , a il? nC J e . s •l n J tl ] e new Electronic Components and Materials 

Division of Philips Industries Limited for experienced Electronics Technicians. This 
Division combines the previous activities of Mullard-Australia Pty. Ltd. and the 

Miniwatt Division of Philips Industries Ltd. 

. appointments are in technical writing, the technical information service 

and technical sales representation and offer qood advancement opportunities 

satisfaction and remuneration. 

■ -n Applicants should have at least five years industry or field experience, be 
skilled in semiconductor techniques, have a commercial leaning and an affinity for 
team effort. 

One o' the appointments requires that the applicant will have experience in 
genera, industry production techniques arid plant installation. This particular ap¬ 

pointment relates to the marketing, supervision of installation and service of electro- 
cotlcal equipment as an aid to industry. 

Applications in writing please to— 


Elcoma Division 

Philips Industries Ltd.. 

Box 2703, G.P.O., 
SYDNEY. 2001. 





SPACE AGE SCIENCE & HOBBY CENTBE 


Telescopes for every purpose 
* Binoculars * Microscopes * Optical Kits 
* Weather Equipt. * Star Charts, Books, Globes 


( For further information: come, phone or send this coupon: 

AMATEUR ASTRONOMERS SUPPLY CO. 

j 11B Clarke Street, Crows Nest, Sydney 2065 Ph 43 4360 

) Please send me your F R[ E E informative catalogue 
| Name--- 

1 Address---— 

© 

i _Code-State- 
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New All 
Silica* 
30/60 
WATT P.A. 
PORTABLE 
AMPLIFIER 

t2-1f volt*, a Input*. 5MV ar><1 100MV. 
D.mentions «»iln W x 3Uln H x 8» a ln 
O. 13 ohm output No. 7630. . . 862 

For 125.250.500 ohm output 763A 
$64. For 240v op, $33 extra. 

10 watt PA *mp. similar to above. 

4 0 *im output. 240v. op. No. 729D. S40 
Freight extra._ 

C.D. IGNITION COIL 

For E.A. (Fraser) circuit. Mounted on 

strong fibreglass printed circuit coded 
for all other components. Polyester film 
layer Insulation. Connected and tested 

For standard dstributor No. 787; for 
photo cell distrib. No. 786. $8 each. 
Postage 20c ea. _ 

1.(3. COMPLETE 

-f " do-it-yourself 

UTS 

Peak reception, 
low price. No ex¬ 
pensive test equip¬ 
ment. Everything 
fits. 1964 RF 

Transport* 7. 

Complete ktt — No. 640 . . . . 843.80 

Portable car radio. Identical to 640 

above, plus extra switch and car coll. 

etc No. 842 . 844.00 

Postage $1 

(Write for booklet on 640 ano 842.) 

NEW TRANSISTOR PREAMP 
KIT 

SIZE 3 x 2 x lln. 2 rag. for Stereo. 
LOW IMP. Input 2 trans, 672C 84.50 

Wired ready for use 6720 . . . . 84.00 

HIGH IMP. 2 Iran. 68CC. • 84.50 

Wired ready for use. 68&D . . $8.00 

HIGH IMP silicon 3 tran. 682C 84.00 
Wired ready for use. 682D . . 89.80 

Postage 10c etch. Write for data. 



COILS and IF'* 455 Ke 

*r. R.F., OSC. and IP's . . . . 82.00 

*rrlte Aer. $2.40 

o. 255 Universal tape OSC. ColL 88 


HI-FI BROADCAST 
TUNER UNIT 4 
TRANSISTORS — HI 
SENSITIVITY 

R.F. mixer. I.F., pwr. dectr. stages, adjustable aerial coupling. 
Complete as lllust., wired and tested with 461 dial, knobs and 
switch Pot No. 474D, $31. Freloht extra. 

WHISTLE FILTER for above set for 8kc bandwidth (can be 
altered to 3. 10 or IIKc). No. 128, $4. Post 10c. 




10W STEREO 

MULLARD 10 s 10 
watt* R.M.S. 


Frequency 
%. treble. 


With output transistor PROTECTION, 
response 40cy to 30KC. Distortion 0.5%. 
bass, boost 20DB. 

Complete kit of parts No. 480C. 874.00 

Wired and tested No. 40BD. $79.00 

Cabinet as Illustrated.extra ilO.Oo 

Magnetic pick-up pre-amp. No. 762D extra $11.10 
■Inbuilt b/c tuner with w/Alter . . . . extra $35.00 
Plus freight. Write for brochure.^ For special 


Sat. demo, ring 59 l 


R & H and E.A. PRINTED CIRCUITS 

Clearly coded for easy assembly. With blueprint parts list. 
Immediate dispatch. Add 20c postage for each. Specials to 
your drawings — write for particulars and drafting aids. 


767—70. 
777—70 


563—64 
579—64 
683-64 

678— 55. 

679— 65 

684— 65.. 

685— 65. 
769—70. 

686— 55. 
694—66. 

704-67. 

707—67. 


B.F.08 
. F. 1 0 

$2.00 

M.7 
A.8 
A.9 

O. 9 
M.9 

P. 10 
P.12A 
K60 
P.1 2B 
R.2 
P.2 
P.3 

$2.50 


788-71.D.3 

772—70.G.7 

ea. 

708— 6 7. A. 3 

709— 67.P.4 
71 1—67.A4 
723—68.5.T 
731—58.M.12 
736—69.5.T 
750—70.A.1 

756-70.R.1 

758—10P.1 
77C—71 .A.8 
778—70.T.X.2 
792—E.T.003 

ea. 


726—68.A.8 $2.80 

759—70.C. 1 $2.80 

776—70.A.2 $4.00 

717—68.P.1 1 639—65.T.3 

741 — 89.P.5 727—68.8.T 
747—69.C.10 728—58.0.9 

746—69.P.9 I 

$3.00 ea. $3.20 ea. 

SPECIALS 


734—59.0.1 
738—68.S3 

740- 

68.10.CL 


742—69.C.9 

748— 69.D. 10 
754—69.C. 1 1 

749— 69.C.12 
751—70.TX.1 

$5.00 ea. nett 



TRANSFORMER 

Tap 6v and 9v D.C. at 
100 mllllampt 


Filter, conder 
c. $6.5 


. ... denser*. rectifier. resistor, 

case. Me. $6.50. Post 20c. 


NfW STEREO MAGNETIC 

PRE-AMP aj 4 nj| 

Hum free. SMV Input. X | 1 B OfiJ 

250MV out. Sire 3" x “■ 1 

2*’ x 1”. Wired ready 

for use. No. 762D. Post 10c 



NOISE FILTER 
for radio and TV 


NO. 


.n, 2 p 7 . Iln *. 

No. 29 10 amp. No. 
29B 20 amp. line 

filter.$3$ 

No. 30 pulse filter. 2 
amp. .. .. $11.30 

No. 11 aerial filter $13 
Order direct. Pack, and 
post 50c. 


MAGNETIC STEREO PRE-AMR 

In 5MC out 250 Mv. Bass and treble 

20DB. No. 724C.§29 

Wired ready for use.831 

Postage 30c each. 

For crystal ceramic No. 7220 . . $27 

NEW BASS BOOST 

4-TRANSISTOR STEREO AMP. 

UNITV GAIN: 

400cy. 0 db Connect between your 

lOOcv. 5 db pre-amp. and main 

50cy. 9 db amp. 

30cy. 14 db NO. 791 D $10.80 

___ Postage 20c. 

LATEST PRINTED CIRCUITS 

779—70.R.D.1 $3.00 

780-70.P.A.1 $3.00 

790—70—H.P.1 $3.00 

783—71.T.U.2 $2.00 

766—773—789—71.R.1 $2 ea. 

795—71.S.A.4.A $2.50 

797— 71.S.A.4.B $2.50 

798— 71.S.A.4.C $3.00 


Order by Mall Order. Postal Note or Money Order (add post.), direct to _ 

RADIO WY. LTD., 651 FOREST ROAD, BEXLEY, H.S.W., 587 3491, 587 5385 





MULTI-TURN DIALS 





SINGLE AND MULTI-TURN POTENTIOMETERS 



■ 

AMPHENOl 

MW 1 

n 

1 


]“ [ | 

1 



SINGLE AND MULTI-TURN TRIMPOTS 

A FULL RANGE OF CERMET AND WIRE WOUND POTENTIOMETERS WITH 
ASSOCIATED DIALS AND HARDWARE ARE AVAILABLE EX STOCK FROM- 

ELMEASCO INSTRUMENTS PTY LTD 

P-O. Box 334, Brookvale, NSW and P.O. Box 14, St. Kilda South, Victoria 
Tel.: Sydney 93 7944 — Melbourne 26 1552 
SOUTH AUSTRALIAN REPRESENTATIVE: ROGERS ELECTRONICS 64 3296 
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New development in semiconductor manufacture 

PERFECT-CRYSTAL DEVICE TECHNOLOGY 


Toshiba has developed a semiconductor manufacturing process known as 
Perfect-Crystal device Technology (PCT) for the production of low-noise linear ICs 
and transistors. 


The noise characteristic is of prime 
importance in linear ICs, and it is extremely 
difficult to produce them with performance 
comparable to discrete transistors. In the 
course of developing linear ICs, Toshiba 
discovered that crystal imperfection inside the 
semiconductor plays a role in their 
noise-producing mechanism, thus limiting the 
conventional manufacturing processes. 

They have recently achieved some success 
in developing and manufacturing ICs and 
transistors which maintain crystal 
‘perfection’. The first commercial products 
are two low-noise linear ICs (TA7055P and 
TA7063P) and two low-noise transistors 
(2SA493 and 2SC1000). 

Perfect-crystal technology, (PCT), with 
more than thirty patents applied for 
throughout the world, accents the following 
features: 

1. Crystals without any crystal defect 
(such as dislocations) are employed as 
materials. (Dislocation is a typical crystal 
defect, caused by displacement of atoms.) 

2. Measures have been taken to prevent 
dislocation in basic manufacturing processes 
(epitaxy, oxide-film coating, diffusion, etc.). 

3. Dislocation, often occurring in the 
diffusion process of high-density impurities, is 
prevented by simultaneously diffusing two or 
more impurities. 

4. Precise control of diffusion is effected 
by developing a low-temperature 
oxide-coating system. 

Compared with conventional linear ICs, 
PCT reduces noise in semi-conductor linear 
ICs to one-fifth at 100MHz and one-twentieth 
at 10Hz. As a result, the low-noise 
performance of these linear ICs is comparable 
to that of discrete transistors. 

Furthermore, not only has PCT 
significantly reduced noise, it has also proved 
valuable in improving high-frequency 
performance, switching speed, and breakdown 
of semiconductor devices. These effects are a 
result of fundamental improvement 
overcoming performance limitations due to 
disorder imperfections. 

Toshiba developed a mixed doped oxide 
diffusion using two or more electrically active 
impurities; a very small amount of arsenic 
simultaneously with phosphorus (for n-type) 
or boron (for p-type). Internal stress of the 
oxide coating has been remarkably reduced 
by mixed doping; as a result, strain in areas 
adjacent to the crystal surface has been 
minimised. In addition, reduced stress 
suppresses the contamination of impurities on 
the coating interior. 

Since phosphorus and boron atoms are 
smaller than those of silicon, while arsenic 
atoms are approximately equal to silicon 
atoms, the addition of a small amount of 
arsenic may appear incapable of reducing a 


strain and defects caused by it in the crystal. 
Actually, however, it significantly reduces 
diffusion-induced defects. 

The undoped oxide coating often 
employed conventionally to shield diffusion 
areas produces considerable crystal strains, 
and the influence of the oxide coating is 
amplified when a semiconductor is applied 
with a thicker coating. The PCT method is 
characterised by an extremely thin oxide 
coating (less than 2000A) which covers the 
doped oxide without stress. 

Industrial production of PCT 
semiconductors was achieved by the 
development of coating equipment which 
produces 20 wafers (50mm diameter) in one 
cycle (20 minutes). 

PCT diffusion using two or more 
impurities is significantly effective in the 
following: 

(a) Suppressing the emitter dip effect 
(which deforms the base-collector junction 
immediately below the emitter diffusion). 
This improves performance of high frequency 
or high-speed devices; 

(b) Eliminating irregular precipitation of 
metal. Life time of the minority carrier can be 
controlled with high accuracy. This 
significantly improves thyristor breakdown 
voltage. 

(“Design Electronics”, March, 1971.) ® 


SEPTEMBER 
SPEAKER SPECIALS 

MAGNAVOX 8.30, 30 watts . $57.00 
Cabinet Kit and Speakers . . $47.00 
WHARFEDALE Unit. 3 large $55.50 
Cabinet Kit and Speakers $45.00 
MAGNAVOX 10WR and 3TC 

complete .. $48.50 

Cabinet Kit and Speakers . . $37.00 
MAGNAVOX 12WR and 3TC 

complete $50.50 

Cabinet Kit and Speakers .. $39.00 
WHARFEDALE SUPER 10 

in R3 Cabinet . . .... $80.00 

Cabinet Kit and Speakers .. $69.50 
(Player Platforms $8.50. Tinted covers 
$8.30). 

Packing $1 per order. Freight on 
delivery. 

Send for Stereo Catalogue which 
includes Equipment Cabinets — 
Player Guide and Amplifier 
Specials. 


H. B. 
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SALES 


Makers of (Radio and Radio Furniture 
for 40 Years. 

105 CATHERINE STREET, 
LEICHHARDT. SYDNEY. 
Telephone: 56 5580. 


CORRECTION 
LANTHUR ELECTRONICS 

The price for the Radio Tuner Kit .n the last 
issue incorrectly stated as $12.95 should have 
been $19.25. 


MAIL ORDER SPECIALS 

STOCK CLEARANCE OF SURPLUS CURRENT 
PRODUCTION MATERIAL 


Meters—moving coll. 

3 x 2* a in. 1 MA (2U dla cut out) 

Vernier Dial Drives. 

SO m.m. 


SI. oc 


Speakers— 

2 * 4 -inch 8 ohm Rola 


SI.00 


Grill and Backing Plate, 
for above . . 


SOc 


Resistors— 

’a watt 8.2 ohm to 10M ohm. 100 asst. 


$3.00 


Capacitors—Electrolytic. 

500/12, 320/12, 100/12. 100/6 

10/15, 5/15. 1 /18 10c 


40/15. 
to 60c 


Capacitors—Polyester. 

Elna Greencap—100 volt. Full range, 
to 0.47 mF . . 8c 


0.001 
to 18c 


Solder—16 gauge. 

Activated resin core 60/40. 
Handv Pack—4YD coll . . 


Capacitors—ceramic Elna TYK 50 and 500 volt 
your selection. 


Trimmers—compression 20-220 pF. 
ceramic body . . . . 

SOc 

Trimmers — air spaced, suitable transmitters 
20 pf and 50 pF $1.00 

Capacitors — ceramic Hl-K. Redcap. 
4.7K. 0.022. 0.1 . 

100 volt 
10c 

Potentiometers— 

Carbon 1M long shaft 
short shaft 

40c 

SOc 

Switches—MSP type F. 

Rotary wafer 4 pole. 2 position 

SOc 

Valve Sockets Standard Octal 

20 c 

Matching Plug with cover and cable clamp 30c 


Shaft extern, insulated, fits Uin shaft 10 for 50c 


KIT SETS — Build your own metal-mineral detector! Similar to famous American; goldm aster —■ 

complete kit including waterproof pick-up head* wiring diagram and instruction* — Bargain. 570.00. 

AUDIO AMPLIFIER KIT 

Circuit board — 4 transistors. All components including loudspeaker, wiring diagram and instruc¬ 
tions, $7.50. 

Circuit board only, 50c. _ 

METERS — LIMIT 3 PER ORDER 

All items cash with order — p. and p. 50c — minimum order value $2.00. 

Many other items available — s.a.e. for list. 

YOUR ORDER TO: 

SATURN RADIO LABORATORIES 

37 PICKFORD STREET, 

EAST BURWOOD, VIC. 3151 
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Simple Varactor 
Triplet lot 432MHI 


While the 52MHz and 144MHz amateur VHF bands are quite popular, many 
radio amateurs seem to shy away from the 432 MHz band in the apparent belief 
that it requires elaborate equipment. This is the first of two articles describing 
simple tripler units which should help to dispel this mistaken belief. 

by JAMIESON ROWE 


For the radio amateur who already has a 
transmitter for the 144-148MHz “two metre'’ 
band, undoubtedly the easiest way of 
producing a signal on the 420-450MHz 
'*70 centimetre" band is to use an add-on 
frequency tripler unit. Essentially, such a unit 
distorts the 144MHz signal fed into it, to 
generate harmonics, and then selects the third 
harmonic component to produce a useful 
signal in the vicinity of 432MHz. 

There are a number of practical ways of 
producing an add-on tripler unit. A popular 
method is to use a UHF twin-tetrode valve 
such as the QQE03/20 suitably biased for 
tripler action, and provided with a high 
efficiency tuned line in the anode circuit. This 
method is quite practical, as will be shown in 
the second of these articles. However in 
addition to the valve itself, one is faced with the 
need to provide a power supply delivering AC 
for the valve heaters, and 250-300V DC for the 
plates and screens. The complete valve tripler 
unit thus tends to be fairly bulky, and relatively 
expensive if all parts must be purchased new. 

An alternative approach to a 144MHz- 
432MHz tripler is to use a silicon 
semiconductor device known as a varactor 
diode. To function as a frequency multiplier a 
varactor diode needs no separate power 
supply it merely acts in a passive manner 
upon the 144MHz RF input. This results in a 
somewhat simpler unit than with a valve. 

A varactor diode tripler tends to be 
considerably smaller than a comparable valve 


tripler, both because the diode itself is very 
much smaller than a valve of similar power 
handling capacity, and because it needs no 
power supply. And although a typical varactor 
diode such as the BAY96 costs about $22 
including tax — roughly the same as a UHF 
twin tetrode — the lack of a. power supply 
tends to make the overall outlay for a varactor 
tripler much lower than for a valve unit. 

Just what is a varactor diode, and how does 
it work? You may recall from basic 
semiconductor theory that when a P-N diode 
junction is reverse-biased, it acts very much 
like a capacitor. In the centre of the diode, at 
the junction itself and extending out into the P 
and N regions on either side, there is a 
depletion layer or "no man's land” which is 
virtually an insulator, and behaves very much 
like a capacitor dielectric. The remaining parts 
of the P-type and N-type regions act as the 
plates of the capacitor. 

The effective thickness of the depletion layer 
dielectric varies with the reverse bias applied to 
the diode. With only a small reverse bias 
applied, it is quite narrow, so that the diode 
exhibits a relatively high capacitance. In 
contrast, when a high reverse bias is applied, 
the depletion layer widens considerably, and 
the diode exhibits a relatively low capacitance. 

This behaviour of a reverse-biased P-N 
junction is exploited in so-called "vari-cap" 
diodes, which are used as voltage-controlled 
variable capacitors in radio receivers, TV 
tuners. VFOs, and frequency modulators. 



432MHz OUT 
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A varactor diode is basically the same as a 
vari-cap diode, but is a larger device designed 
to be used at higher power levels. Generally it 
is mounted in a stud-type package so that it 
can be attached to a heatsink for cooling. 

It is the very fact that the capacitance of a 
varactor diode varies according to the applied 
reverse voltage which allows it to function as a 
passive frequency multiplier. Because the 
capacitance varies with voltage, the diode acts 
as a non-linear capacitor as far as an AC 
signal is concerned. Its capacitance varies 
instantaneously over the AC cycle. This means 
that if the diode is combined with an inductor 
to form a tuned circuit, the resonant frequency 
of the circuit will vary over each cycle of any 
RF signal fed into the circuit. 

Thus if the diode is used to resonate with an 
inductor at 144MHz with a certain value DC 
reverse bias, and a 144MHz signal is then 
applied in addition to the bias, the circuit will 
only present its resonant impedance to the 
signal at the “zero-crossings” of the signal 
waveform. At all other parts of the signal 
waveform it will be either above or below 
resonance, depending upon whether the 
instantaneous signal voltage adds to or 
subtracts from the DC reverse bias. 

The impedance of the circuit thus varies 
over each cycle of the 144MHz signal input, 
and because of this the signal waveform is 
severely distorted. In other words, harmonics 
of 144MHz are generated — the second 
harmonic at 288MHz. the third at 432MHz, 
the fourth at 576MHz, and so on. 

PARTS LIST mhhhiiimimiiiiihimmhiiniiihmmiiimiimiiikmiii 

1 Cast aluminium case 4 Ain x 2 Vs in x l '/a in. 

1 BA Y96 varactor diode (Elcoma). 

2 Co-axial connectors. 

1 WOK '/2 watt resistor. 

5 3-8pF ceramic NPO tubular trimmers 
(Plessey Ducon type CTS/1 or similar). 

1 4-20pP ceramic NPO disc trimmer 
(Plessey Ducon type TDA or similar). 

, Sheet brass and aluminium for shield plate 
and heatsink bracket, nuts, screws, solder 
lug, 16G and 18G tinned copper wire for 
coils, 3'Ain length of ] Ain brass rod for 
tuned line, etc. 

HltMMIIIMIIHIIIHimitlltlHIIIIMIIIMIHIMIIIIIIIUHIMHtlMHMIMMMIIMIMIMIMMHMM 
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SCREEN BRACKET 
(20S BRASS) 


DIODE HEATSINK 
(I6S ALUMINIUM) 


Above are the details for the metalwork of the tripler unit, while at right are the winding 
details for the coils. 


To operate the diode as a tripler. all that is 
basically necessary is to connect to it a second 
tuned circuit which is resonant at the third 
harmonic. This tuned circuit naturally tends to 
extract the third harmonic energy produced by 
the diode, while rejecting the other harmonics. 
The third harmonic energy may then be 
coupled from the second tuned circuit and fed 
to a load circuit such as the transmitting aerial. 

Actually, when a varactor diode is used as a 
tripler, it is found worthwhile to connect to it a 
third tuned circuit, in addition to those tuned to 
the fundamental and third harmonic. Perhaps 
surprisingly, the additional circuit is tuned to 
the second harmonic. Its function is to act as a 
so-called “idler", encouraging any second 
harmonic energy produced by the diode to 
recirculate back through it. This ensures that 
the non-linear reactance of the diode has the 
opportunity to act as a mixer, producing 
additional third harmonic energy by mixing 
together the fundamental and second 
harmonic. The addition of the idler circuit is 
found to increase significantly the output of the 
third harmonic, and thus the overall efficiency 
of the tripler. 

Because a varactor diode generates 


harmonics of the input RF energy by acting as 
a non-linear reactance, and a reactance is 
essentially lossless, its efficiency tends to be 
quite high. Providing the circuit losses are kept 
low by using reasonably high Q inductors and 
capacitors, the efficiency of a practical 
varactor tripler can be surprisingly good: 
approaching 70%. The BAY96 diode used in 
the unit shown will deliver as much as much as 
27 watts of 432MHz when fed with its rated 
input of 40W at 144MHz, and with the tuned 
circuits and matching adjusted for optimum 
operation. 

The reader may have noticed that when we 
explained the operation of a varactor diode as 
a frequency tripler in the foregoing, it was 
assumed that the diode was provided with a 
suitable quiescent reverse bias. At first sight it 
may be puzzling as to how this quiescent bias 
is provided, when we stated earlier that the 
varactor diode tripler needs no external power 
supply. 

The answer is really quite simple. The diode 
is used to generate its own bias, by taking 
advantage of the fact that it is a normal 
semiconductor P-N diode as well as a non¬ 
linear capacitor. The circuit is simply arranged 


LI : 6T. 18 B & S WOUND ON 3 16 DIA. MANDREL 
APPROX. I/2" LONG. 

L2 : 3T. 16 B & S WOUND ON 3 16 DIA MANDREL 
APPROX. 3/4" LONG. 


r 7/r ^i 

r-'i 

r 

\ 


L5 


J (16 B & S) 

DIODE END^ 



L3 

(18 8 & S) 



so that the diode is actually driven into forward 
conduction on the tips of the positive peaks of 
the RF input cycles, to charge up an input 
coupling capacitor. This provides a reverse 
bias on the diode of approximately half the 
peal-to-peak value of the RF input voltage 
appearing across it. The diode thus provides 
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Background noise is substantially reduced with the EMI range of low-noise 
Compact Cassette tapes! Every popular length is available — C30 ... C60 
... C90 ... Cl20 ... for use in any Cassette Recorder. 

The C30 comes in a special postal pack — the others in standard size, 
transparent, hinged library cases for dust-free storage. And the specially 
designed reversible index card included provides for titling and easy 
reference. 

The EMI range of low-noise tapes give you professional standard record¬ 
ings. Choose low-noise EMItape in Compact Cassettes or reels. 
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itself with a drive-derived bias voltage which is 
optimised to allow the maximum capacitance 
swing for the available RF input. 

The circuit of the practical tripler unit shown 
may make the foregoing explanation a little 
clearer. 

As may be seen, the BAY96 varactor diode 
used has its cathode tied to the “earthy" side of 
the circuit. The 144MHz input tuned circuit is 
formed by the diode capacitance together with 
inductor LI and the two input trimmer 
capacitors. The latter form an adjustable 
voltage divider which is used to obtain 
optimum impedance and power matching 
between the diode circuit and the 144MHz 
drive source. 

Note that the input trimmers. LI and the 
diode itself form a series tuned circuit This 
configuration is necessary for impedance 
matching, as the diode presents quite a low RF 
impedance. 

Besides taking part in impedance matching, 
the series 4-20pF input trimmer also provides 
the series input coupling capacitor required in 
order for the varactor diode to provide its own 
bias. The 100K resistor connected across the 
diode acts as a bias “leak", to enable the bias 
to adjust itself automatically with changes in 
drive. The time constant of the bias circuit is 
such that the diode will perform quite 
satisfactorily even when the 144MHz input 
drive is amplitude modulated. 

Inductor L2 and its associated series 
trimmer, again together with the varactor diode 
capacitance, form the “idler" circuit, tuned to 
the second harmonic at approximately 
288MHz. The series tuned configuration is 
again used, to achieve maximum second 
harmonic current flow through the diode. 

The third harmonic component at 432MHz 
generated by the diode as a result of both the 
initial waveform distortion and subsequent 
mixing processes is accepted by a third series 
tuned circuit, consisting of inductor L3 
together with its series trimmer and the diode 
capacitance as before. 

As inductor L3 consists only of a short 
length of wire, its ratio of inductance/resistance 
is not great, and the Q of the basic third 
harmonic tuned circuit is accordingly not high 
enough to reject completely the fundamental 
and second harmonic components. For this 
reason the output section of the tripler 
includes a further high-Q filter circuit, using a 
tuned trough line L4. 

L4 is a section of trough line approximately 
one-eighth wavelength long. The line is shorted 
at one end. and capacitively loaded at the other 


Two views of the inside of the tripler . At left is a general view , while at right is a close-up 
of the diode wiring . 


by a 3-8pF ceramic NPO trimmer, to allow 
adjustment of its resonance. The dimensions of 
the line are such that it exhibits a very high Q. 
and virtually eliminates any fundamental and 
second harmonic components coupled to it 
from L3. 

The 432MHz energy selected by L4 is 
coupled to the output load circuit by means of 
loop L5. This is provided with a series trimmer 
capacitor to allow the loop to be broadly 
resonated despite variations in the impedance 
reflected by the load. The trimmer thus acts 
rather like the “load reactance compensation" 
control fitted to many 144MHz and 52MHz 
transmitters. It is used in practice as an output 
peaking control. 

The physical construction of the tripler unit 
is not original. It is based on a design which is 
briefly described on page 6.17 of the RSGB 
“VHF-UHF Manual" by G. R. Jessop. Like 
the RSGB design, it is housed in a small cast 
aluminium case which also provides most of 
the heat sinking for the varactor diode. 

The case measures 4V«in x 2ysin x 1'/jin. It 
is divided in the long direction into almost 
equal parts, by a shield plate formed from 18G 
sheet brass. The larger of the two 
compartments formed by the shield houses the 
diode itself, bolted to the case, and the 
components for the 144MHz and 288MHz 
tuned circuits. The 100K bias leak is also in 
this compartment, connnected between the 
diode anode lug and a solder lug bolted to the 
case a short distance away. 

The smaller compartment formed by the 
shield plate is used for the trough line which 
acts as the 432MHz output filter. The centre 
conductor of the line is formed by a 3 h in 
length of '/tin diameter brass rod, which is 
soldered to a small plate at one end. This plate 
is bolted to the case at the end of the 
compartment, to form the shorted end of the 
line. The other end of the rod is provided with a 
3/16in hole to mate with a screw-type 3-8pF 
ceramic NPO trimmer, for tuning. Similar 
trimmers are used for all of the other 
adjustments except the 4-20pF input series 
position, where a 4-20pF disc type unit is used. 

Energy is coupled into the tuned line by L3, 
which is simply an L-shaped piece of 18G (B & 
S) tinned copper wire. The wire connects to the 
varactor diode anode lug. passes through a 
'/jin diameter clearance hole into the tuned line 
compartment, and runs parallel to the line 
centre conductor for approximately : /8in before 


being soldered to the shortened pigtail of its 
series trimmer. On the other side of the line the 
432MHz output energy is coupled to the 
output connected by L5, which is simply a 
length of 16G B & S tinned copper wire ^xin 
long, connected between the connector spigot 
and the shortened pigtail of its series trimmer. 

Winding and shaping details for the 
inductors used in the unit are shown in a 
diagram, also the dimensions and shape of the 
shield plate and a small U-shaped aluminium 
bracket used to provide the varactor with 
additional heatsinking. The diagram also gives 
the position and size of all the holes in-the case. 
Using this information together with the 
photographs, it should be possible for the 
reader to produce a unit which is almost 
(Continued on page 158) 


® KENWOOD 

NEW SERIES LOUDSPEAKERS 

KL 2080 
KL 3080 
KL 7080 
KL 5080 

Solid State Amplifiers 
KA2002, KA4002 

KA 4000, KA 6000. 



Research makes the difference 

AC/DC Shortwave Portable Radios 
CRF 230, 23 Band, 27 Trans, 32 Diodes 
CRF 150, 13 Band, 19 Trans, 9 Diodes 
Cassette & Tape Recorders, Decks 

A. VICTOR & CO. 

196 Elizabeth Street, Sydney. 6t 2967 

Specialists in HI-FI amplifiers, speakers 
turntables. Tape Recorders, SfiirtwiVt ReSSm! 
Trade-ins accepted. 

Repair Service for all overseas makes. 
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Regulated HV Supply 
is fully solid state 

by PHILIP PIK 


Here is an instrument which to some may seem the ultimate irony — a power 
supply for valves, using fully solid-state circuitry! Compact and cool in 
operation, it will deliver up to 200mA from 60 to 300 volts. Servicemen and 
radio amateurs should find it particularly valuable. 


The power supply to be described has been 
designed to provide an up-to-date supply for 
servicing, development and experimental work 
involving equipment and circuits using valves 
and high-voltage semiconductors. As such it 
provides a fully solid-state alternative to the 
valve-type power supplies which were 
described in the March 1960 and June 1966 
issues. 

The use of valves in the regulating circuitry 
made the earlier supplies rather bulky and 
inefficient. They became quite hot in operation, 
and this combined with the life expectancy of 
the valves themselves tended to limit the 
reliability. The cost was quite high, particularly 
in the larger 1960 unit, which used expensive 
high-current filter chokes. 

Since 1966, semiconductors have improved 
considerably, especially in regard to their 
upper voltage ratings. This, together with the 
recent advent of the PUT (programmable 
unijunction transistor) has now made it 
comparatively easy to design a simple, fully 
solid-state regulating circuit. Such a circuit can 
provide a significant saving in cost and bulk, 
not to mention a drastic cut in heat output. 
This coupled with the long life expectancy of 
semiconductors makes an instrument of this 
kind now much more attractive, and is the 


reason why we have produced a new design 
based on this approach. 

Not surprisingly, the introduction of high- 
voltage semiconductors has brought with it the 
need to power equipment using these devices. 
Thus the demand for high voltage supplies 
actually tends to be increasing rather than 
decreasing. Besides this, there is still the need 
to power equipment in which valves are used 
almost exclusively. In the amateur radio field, 
for example valves are still commonly used in 
high-power transmitters. Not only are they 
preferred in some circuits, they are in many 
cases a good deal cheaper. 

Next to performance, one of the most 
important considerations with any of our 
projects is cost. In keeping with this, we have 
kept the complete instrument as simple and 
flexible as possible, without undue sacrifice to 
performance. In addition the circuitry has been 
designed such that it will operate with virtually 
any power transformer having a secondary 
voltage in the range of 150 to 300 volts and 
with a current rating of between 100 and 
200mA. This should reduce the overall cost 
considerably for those who have an old radio 
or TV transformer on hand. 

Naturally, the maximum voltage and current 
that the supply will produce will depend on the 


transformer ratings. The figures stated in the 
specification column are applicable only for a 
supply using a power transformer with 
identical ratings to that used in the prototype. 
But more about this later. 

Let us now turn to the main circuit diagram 
and briefly discuss the operation. 

Reduced to its basic form, the circuit looks 
as shown in figure 1. A full wave rectified 
voltage is applied without filtering to an SCR 
or silicon controlled rectifier, which is triggered 
into conduction during each rectified half¬ 
cycle. This results in current pulses being 
delivered to the reservoir capacitor C, which 
integrates them to produce a DC output. The 
pulses used to trigger the SCR are supplied by' 
a feedback control circuit which monitors the 
DC output level across the capacitor, 
compares this with a reference voltage, and 
adjusts the phase of the triggering pulses to 
maintain a close equivalent between the two. 

The circuit is really a normal phase- 
controlled rectifier circuit, with the addition of 
DC feedback to allow the output voltage to be 
varied and regulated. The only reason why the 
'‘rectifier" function has been separated from 
the “phase control" function, by using separate 
rectifier diodes, is that this allows the use of a 
readily available and low cost SCR having a 
moderate PIV rating. 

Just as in any other rectifier circuit of the 
capacitor-input type. the SCR-diode 
combination in this circuit only conducts for a 
small portion of each half-cycle. This is the 
portion of the half-cycle during which the 
transformer secondary voltage exceeds the 
voltage across the reservoir capacitor, biasing 
the SCR-diode combination in the direction to 
permit forward conduction. The duration of 
this conduction period depends upon the 
amount of current which has to be supplied to 
the reservoir capacitor to maintain its charge 
in compensation for the current drawn by the 
load circuit. 

Whereas in a normal rectifier circuit this 
period of conduction occurs just before the 
peak of the half-cycle, in this circuit its position 
varies, depending upon the desired output 
voltage. For a high output voltage the 
conduction period occurs near the peak value 
of the half-cycle, but for a low output voltage it 
occurs quite low down, near the end of the half¬ 
cycle. 

In general, conduction tends to occur at 

SPECIFICATIONS - 

Output: 60-300 volts 200mA max. 

Line Regulation: Better than 1% at 60 volts falling to 
2 1 :% at 300 volts, under full load conditions. 

Load regulation: Better than 5% from no load to full 
load at all voltage settings. 

Ripple: Less than 200mVp-p at full load falling to less 

than 20mVp-p at loads below 20mA, at all voltage 
settings. 

Temp, stability: Output changes less than 1 volt, over 
complete range, in ambient temperatures up to 35 C. 
Metering: Single 3in movement, switchable to read 
voltage and current. 

Output isolation: May be floated up to ± 400V above 
ground. 
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Above is the circuit of the complete 
practical supply. Figure 1 at right shows 
the basic block diagram of the unit , and is 
used to explain its operation. 


some point along the negative or “trailing'* 
slope of the half-cycle, after the peak. However 
it can extend forward ahead of the peak when 
high load currents are being drawn. 

Theoretically it is possible to vary the DC 
output voltage anywhere between maximum 
and zero, by adjusting the phase of the 

conduction period over this range. However in 
practice there is a lower limit to the range over 
which the output voltage may be varied. Below 
this limit random voltage transients on the 

mains supply tend to extend conduction over 
from one half-cycle to the next, causing large 
random pulses to be superimposed on the DC 
output. 

To prevent spurious triggering, then, the 
conduction point of the SCR must not be 

allowed to approach too closely the end of 

each half-cycle. This in turn means that the 
DC output voltage of the circuit cannot be 
adjusted right down to zero volts. To ensure 
reliable operation the low-voltage limit for the 
present supply has been set at 60V, which 
should be found quite acceptable for most 
work. 

In the final circuit of the power supply, the 
reservoir capacitor C actually forms the first 
element of a two-section R-C filter network 
used to reduce the ripple output of the supply 
to an acceptable level. An R-C type filter is 
used instead of the more conventional L-C 
filter, mainly for reasons of economy. Note 
that a choke-input filter cannot be used with 
this type of circuit, because it would upset the 
timing of the SCR triggering. 

The heart of the instrument is the control 
circuit. Its function is twofold. It provides the 
driving pulses necessary to trigger the SCR, 
and it also provides compensation for mains 
voltage and load variations. In other words it 
senses a rise or fall in line voltage or a rise or 
fall in load current, and adjusts the SCR 
triggering accordingly so that the DC voltage 
at the output terminals remains substantially 
constant. 

The control circuit itself contains only two 


active elements; Trl, a high-gain NPN 
transistor and Tr2, a D13T1 programmable 
unijunction or PUT. 

The function of the PUT is to provide a 
suitable gate trigger pulse for the SCR. The 
instant at which the pulse is applied relative to 
the waveform at the anode of the SCR is 
controlled by Trl. the feedback control 
element, in conjunction with the fixed time 
constant provided by Ca and Ra. 

The PUT operates virtually as a relaxation 
oscillator synchronised to the rectified input 
waveform. Its gate receives a portion of the 
SCR anode voltage, via the 15K and 470 ohm 
resistors, and this voltage is substantially in 
phase with the SCR anode voltage. The 
function of the .047uF capacitor across the 
470 ohm resistor is to suppress mains 
transients. The anode of the PUT receives on 
the other hand a delayed version of the input 
waveform, via Ra, Ca and TR1. The 
conduction of the PUT occurs when this 
delayed waveform reaches a value slightly 
above that at the gate. The time delay 
produced by Ca. Ra and TR1 therefore 
determines the phase angle at which the PUT 
triggers. 

When the PUT triggers, it in turn feeds a 
triggering pulse to the gate of the SCR via the 
0.22uF capacitor. A lOmH RF choke is used 
to maintain a low DC resistance between the 
gate and cathode of the SCR, while presenting 
a high impedance to the triggering pulses. This 


eliminates the need for a pulse transformer. 

In the foregoing we have virtually ignored 
the part played by transistor TR1 in the 
triggering circuit. This will now be considered. 

As mentioned before, the function of this 
transistor is to supply the trigger circuitry with 
feedback information. As the aim of the 
exercise is to maintain a steady DC output 
level, the only way it can achieve this is by 
varying the point at which the PUT conducts, 
or if you like the conduction angle of the SCR. 

This is achieved by varying the dynamic 
resistance of TR1. This alters both the 
amplitude of the signal at the PUT anode, and 
its phase, by altering the effective supply 
source resistance seen by Ca. These effects 
tend to oppose one another, but the effect on 
the amplitude of the PUT anode voltage 
predominates. Thus a reduction in dynamic 
resistance of TR1 tends to delay the triggering 
of the PUT and SCR. reducing the DC output, 
while an increase in dynamic resistance tends 
to advance the triggering and increase the DC 
output voltage. 

The dynamic resistance of TR1 is varied by 
means of the base bias, which is composed of 
two distinct signals. One is a DC negative 
feedback signal, derived from the DC output 
via the 250K output voltage control, the 33K 
resistor and the I0V zener diode. The other 
bias component is a rectified sine-wave signal 
derived from the diode output by means of the 
15K/470ohm voltage divider and the 100K 
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the world's first 
1/4' Video Tape Recorder System 

. with the world's highest 
density magnetic recording system 


immw 



/VTR 


VERSATILITY 



AKAI's new and revolutionary VTS-110DX 
Portable Video Tape Recorder System 

has stirred up a sensation. It's now possi 
ble to take “off-the-air" TV recordings 
on video tape and play them back instantly 
on the built-in 3-inch video monitor or 
on any television set. Also, you can shoot 
and play back your own pictures. 
Still-button can stop the action during 
playback. In all cases, the pictures are 
beautiful, the sound incomparable. 

That's due to the crystal ferrite head and 
the world's highest density magnetic 
recording system —both developed bv 


AKAI. These are also what made possible 
the world's first 1/4" VTR systems. 1/4" 
video tape means approximately 1/3 the 
operating costs of other systems. Also no 
film processing costs. The video camera 
is much easier to operate than an 8mm 
camera. Because of automatic video and 
audio level control devices and automatic 
light compensator, there are no lighting 
or synchronization worries. After use, 
you can erase the pictures and sound and 
use the same tape over and over again. 
And the entire VTS-110DX system weighs 
a mere 18.61 bs. less adapter-recharger. 



AKAI's long playing video tape recorder VTS-700 
is also available. It's one of the world's 
longest recording and playback VTRs-80 minutes 
continuous performance 


Audio & Video 


AKAI 


AKAI ELECTRIC CO., LTD. 

Ohta-ku. Tokyo. Japan 


AKAI AUSTRALIA PTY. LTD.: 276 Castlereagh St., Sydney, N.S.W. Tel: 61-9881/146 Burwood Rd., Hawthorn,- VICTORIA Tel: 81-0574/399 Montague Rd., West End. Brisbane. QUEENSLAND Tel: 4-0171/8 
Arthur St., Unley, S.A. Tel: 7M162/1M3B Belmont Ave., Belmont. W.A. Tel: 65-5833 SONNY COHEN & SON: 20 Isa St.. Fyshwick, A.C.T. Tel: 9-1551 P & M DISTRIBUTORS PTY. LTD.: 87A 
Brisbane St.. Launceston, Tasmania Tel: 2-5282 
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METER NEGATIVE 


C (ON CURRENT 
SENSE MODULE) 
S2a(l) VIA HT PILOT. 

TRANS. CT VIA F2, 

NEG. TERMINAL (OUTPUT) 


S2a(2) 


TRANSFORMER SECONDARY 


Above is the main wiring diagram for the supply, showing both the conductor pattern of 
the wiring board, and the components . 


series resistor from the PUT gate. 

The DC feedback path provides the 
transistor with information regarding changes 
in output voltage due to load variations. It also 
permits the output voltage to be set by 
adjustment of the 250K potentiometer. The 
33K resistor in series with the control provides 
the lower limit to which the output can be set. 

In addition the resistor protects the 
transistor'from overload should the VOLTS 
control suddenly be set to its lowest point, 
having initially been set to a much higher 
voltage. Because the output holds its voltage 
for some time, especially with light loads, the 
full 300 volts could conceivably be applied to 
the base of the transistor if the resistor were 
not present. With the resistor in circuit the 
maximum current that can be passed into the 
base, neglecting the effect of the 8.2K shunt 
resistor, is about 10mA. which is well below 
the maximum recommended value of 200mA. 

The second bias signal supplies the 
transistor with information regarding the level 
of the input voltage to the instrument, ie, mains 
fluctuations. As this is the same signal that is 
applied to the gate of the unijunction it can be 
compared with that applied to the anode. 
Hence the transistor is able to compensate for 
line fluctuations. 

The 10V zener diode in series with the base 
of TR1 actually provides the reference source 
against which the DC feedback signal is 
compared. The virtually fixed zener voltage 
subtracts from the feedback signal, leaving an 
error signal to be applied to the base of TR1. 
The diode has little or no effect upon the line 
voltage compensation signal applied via the 



Figure 2: A small add-on circuit which 
gives automatic overload protection . 


100K resistor. 

Sustained overload protection is provided by 
F2, a 500mA slo-blo fuse connected between 
the secondary's centre tap and the negative rail 
of the circuit. Placing the fuse in this part of the 
circuit, rather than right at the output, 
minimises the chances of it blowing due to the 
sudden application of discharged capacitive 
loads. Thus the initial current surge required by 
such a load flows primarily through the last 
200uF capacitor and its 1 ohm limiting resistor 
rather than through the fuse. 

The fuse experiences only the initial switch- 
on surge from the three filter capacitors. This 
surge, however, is reasonably well limited by 
the impedance of the transformer and the 
decoupling resistors in the filter network. Note 
that the second decoupling resistor consists in 
fact of two 22 ohm 5W resistors in series. A 
10W rating is required in order.to withstand 
the current surge experienced under short 
circuit conditions. 

To protect the meter against current 
overloads, it is fitted with a protection circuit 
comprising shunt diodes D6 and D7 and the 
100 ohm series resistor. Even in the event of an 
open-circuit of the 1 ohm current sensing 
resistor the meter will be protected from 
damage. At the worst the 100 ohm resistor and 
one diode will burn out, resulting in relatively 
minor damage. 

For those who would prefer something more 
convenient than fuse protection we have 
designed a small sub-unit which provides over 
current trip out or “crowbar protection. 
Figure 2 shows the circuit. It consists basically 
of an SCS connected as an SCR. An SCS was 
selected in preference to a low-power SCR as 
SCS's have a much more tightly controlled 
range of cathode to gate firing voltage. The 
circuit incorporates a time delay to prevent it 
triggering during switch-on. When triggered 
the SCS short circuits the 0.27uF discharge 
capacitor thereby preventing the PUT from 
conducting and triggering the SCR. Hence the 
output voltage drops to zero. 

A few points now in relation to some of the 
circuit components. Firstly the rectifier diodes. 
Basically the rectifier circuit should have a 
diode in each leg with a PIV rating of about 
1500 volts, to allow adequate protection 
against transients. However single diodes with 
this PIV rating are not readily available, so 


that we have used two diodes in series in each 
leg. 

Normally when diodes are connected in 
series, precautions must be taken to equalise 
the reverse voltages across them. This usually 
involves high value resistors and low value 
capacitors across each diode, to form an 
equalising voltage divider both for the input 
voltage and for transients. However in the 
present design we have obviated the need for 
such precautions by using “transient 
protected” rectifier diodes, which break down 
in a controlled manner rather like a zener 


DON'T SETTLE FOR 
A HIT AND MISS 
IGNITION SYSTEM 



JUDSON 

ELECTRONIC 

MAGNETO 


It offer* the combined advantages of 
both the standard transistorized and cap¬ 
acitive discharge systems in one simplified 
patented circuit. Provides better perform¬ 
ance, a smoother running engine and 
keeps your car in tune. Installed in twenty 
minutes. 


Write Today for Literature 



Sols Australian Distributors: 
AUSTRALIAN AUTO ACCESSORIES (IMPORT) 
PTY. LTD.. 

550 Elizabeth Street, Melbourne, Victoria. 3OOO. 
Phone: 347 1144. 347 1723, 347 1913. 
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University 


TEST 

EQUIPMENT 


All backed by University sales & spare parts service 


L 1 MODEL MVA—100 Multimeter. 

MODEL MVA—4 Multimeter 

1 M D.C.A.: 0.5-2.5-10-50-250-500-1000 

D.C.V.: 2.5-10-50-250-1000 (20K.O/V). 

^ m (100KO/V). A.C.V.: 2.5-10-50-250- 

A.C.V.: 2.5-10-50-250-1000 (8KO/V). 

1000, D.C.A. 10M-250M.-2.5 

D.C.A.: 50MA-2.5mA-25mA-250mA. 

to : mA-25mA-250mA-10A. A.C.A.: 0-10A. 

Ohms: 10K-100K-1M-10M. 

KJH Ohms: 20K-200K-2M-200M. db: 

db:—20/0/+ 22, 

■ -20/0/4-62. 

+22/+36. 

Price each: $35.00 + 15% S.T. 

Price each: $16.00 + 15% S.T. 



MODEL MV A—5 Multimeter. 

D.C.V.: 5-25-50-250-500-2.5K (20KOV) 
A.C.V.: 10-50-100-500-1000 (10KO/V) 
D.C.A.: 50/xA-2.5mA-250mA. Ohms: 
0.6K-6M. db: —20/0/ + 22 

Price each: $10.00 plus 15% S.T. 




Automotive Tachometers 

★ Universal Mounting. 

★ Illuminated Dial. 

★ Maximum Rev. Pointer. 

★ Chromed Bezel. 

When ordering please specify: 
6,000 or 8,000 R.P.M. — 4, 6, or 
8 cylinder—6V or 12V system. 

3in Diameter. 

Price each $19.50 + 15% S.T. 



Model MV A—6 vacuum tube Volt¬ 
meter. AC-DC Volts, 7 ranges to 
1.5KV; P.P. volts, 7 ranges to 4KV. 
db (lmW-600) lOdb to + 65db; 
Ohms .2 to 1000M. 

Price each: $48.00 
+ 15% S.T. 


Model UC-3 3" Oscilloscope. 
Vertical lOOmV P.P./CM at 
lKHz Freq. Range 1.5Hz to 
1.5MHz Horizontal 900mV 
P.P./CM (at lKHz) Wide 
sweep 10 Hz to 300KHz. Con¬ 
tinuously variable. 

Price each $120.00 
+ 15% S.T. 



Model USG—20D Signal Generator. 

7 Bands 120KHz-500MHz (6 Funda¬ 
mental and 1 Harmonic) Xtal Socket 
for Self calibration or Marker Genera¬ 
tor. 

Price each: $40.00 plus 15% S.T. 




Model UAG-22 Audio Generator 

Sine 20Hz-20Q KHz. Square 60 
Hz-30KHz. Output voltage 7V 
max. Freq. Response -f/—1.5 
dB, 60 Hz-30 KHz. 

Price each $44.00 + 15% S.T. 



Model T.V.T. Valve Tester. This 
instrument incorporates lever 
switches for element selection, 
which enables it to test any future 
types of valves, regardless of their 
base connections. T.V.T. price each 
$98.00 + 15% S.T. 

Tube adaptors 

90 deg. Model TV2 price eu. $5.00 
110 deg. Model TV10 price ea $5.00 
+ 15% S.T. 


ranges. 


Model “Uniter F” R.L.C. 

Bridge and Multimeter 

Resistance: O.Olft-llMO 8 
Inductance: 0.1 uH-HOH. 

8 ranges. 

Capacitance: lpF-llOO^F. 8 ranges. 
D.C.V.: 25 to 1,000 6 ranges. 
A.C.V.: 2.5 to 1,000 6 ranges. 
D.C.A.: 0.05 to 250mA 5 ranges. 
Resistance: 0-50MU 4 ranges. 

Price each $125.00 + 15% S.T. 



teat aottlpfiMat cm be Inspectod at 


University Graham 
Instruments Pty. Ltd. 

106 Belmor* Road, ftlverwood. N.S.W., 2210. 

Telephone*: 53 0644 (S lines). 

Teiex AA2274S RACOM. 

City Office: Instroi Hi-Fi & Electronics Centre. 91A York Street. Sydney. 
Victorian Office: 180 York Street. Sth. Melbourne. 

Phone 699 1126. 


WA: Atkin* (WA) Ltd. 

894 Hay Street. 

PERTH: WA 6000. 21 0101. 

TAS: W. P. Martin and Co. 

202 Argyle Street. 

HOBART: Tas. 7000. 

And 32 Canning St. 
LAUNCESTON: Tas. 72S0. 22 844. 

SA: Compar Distributors Pty Ltd. 
33 Market Street. 

ADELAIDE:SA. 5000. 51 6264. 


REPRESENTATIVES: 


NEWCASTLE DISTRICT: 

Hunter Engineering Sale* Pty 
Ltd. 64 Broadmeadow Road, 
Broadmeadow. 

NEWCASTLE. NSW. 2303. 

Phone 61 4321. 

PORT KEMBLA DISTRICT: 

Hundell Engineering Sale* Pty Ltd. 
1 Fltzwilllam Street. 

PORT KEMBLA. 2505. 43 397. 
QLD: Gee & Co.. 35 Railway Ter¬ 
race. Milton. Queensland. 36 0344 


Also available from all leading wholesalers. 
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TRANSFORMER 

SECONDARY 


Figure 3 (left): The circuit modification for a bridge rectifier. 
Figure 4 (above): The corresponding wiring diagram. 


diode, and can thus be connected in series 
without special precautions. 

The diodes we have used are from the 
General Electric “A 15" series, which consists 
of nominal 3A diodes rated to withstand a 
reverse breakdown power dissipation of up to 
1000 watts for up to 20 microseconds. We 
have actually used the A15M. with a rated PIV 
of 600V. giving a nominal rectifier PIV of 
1200V. This rating should be adequate 
considering the transient handling capability of 
the diodes. 

As mentioned earlier it is possible to use a . 
wide variety of different types of power 
transformer. We used an A & R type PT 1937 
(Ferguson equivalent type PF 1412). Other 
units having centretapped secondary windings 
may be wired straight into the circuit without 
any modifications being required. If no centre 
tap is provided, however, a full wave bridge 
rectifying circuit must be used, as shown in 
figure 3. The use of transient voltage protected 
diodes would not be essential in this case as 
diodes with PIV ratings of 750 volts are readily 
available. Suitable types are the EM408 or 
BY 127/500 series. Figure 4 shows the 
modified board layout. 

Construction of the instrument is relatively 
straightforward. A standard case measuring 
9in x 6 7 /sin x 5‘/’in was used for the prototype, 
supplied by Heating Systems Pty Ltd (19-21 
The Boulevarde, Caringbah, NSW). For those 
wishing to “roll their own", metalwork 
diagrams will be available shortly via the 
Information Service. Bear in mind, however, 
that slight modifications may be necessary if a 
transformer different from that used in the 
prototype is used. Also be sure to provide 
adequate ventilation. We used about sixty A-in 
holes spread evenly over the bottom of the 
case, together with about ten A-in holes near 
the top of the case rear. 

All circuit components with the exception of 
the filter capacitors and series dropping 
resistors have been mounted on a short length 
of 0.15in grid Veroboard measuring 4% x 
3 3 Ains. Adequate space has been provided to 
mount multiple unit capacitors in place of the 
three single ELNA capacitors (samples 
supplied by Soanar Electronics Pty Ltd) used 
in the prototype. 

Assembly of the board should present no 
difficulties. The only component requiring 
some care is the SCR. Because of the limited 
depth under the chassis, it is necessary to bend 
the anode flag over at 90 degrees, some 3/16in 
above the epoxy case. Use a pair of long-nosed 
pliers to grip the section of the flag immediately 
above the case, and bend the remaining portion 
over by hand to minimise the risk of damaging 
the SCR. 

Having assembled the board, two 
procedures are now open to complete the 
construction. One is to fit all the 
interconnecting leads to the board first, after 
which it can be secured in position. The leads 
are then taken to the appropriate places. 


leaving enough slack so that the underside of 
the board is accessible for service. The other 
method is to fit the interconnecting leads to the 
front panel controls first, before the board is 
mounted to the chassis. 

In either case, the heater leads connecting 
directly between the power transformer and the 
front panel terminals will have to be wired after 
the panel and board have been fitted to the 
main chassis. Be sure to phase the windings 
correctly if more than one is available. The 
corresponding ends of each should be 


connected to the terminals marked “S". to 
facilitate series and parallel connections when 
required. 

Having connected the interconnecting leads 
to the appropriate places, the only wiring that 
remains is that around the resistors in the filter 
network. Do not solder these directly to the 
lugs of the capacitors as the heat generated by 
the resistors if this were done would be 
conducted directly into the capacitors via the 
lugs. This would cause a considerable 
reduction in their life expectancy. 


For fine detail work 
— a hands free 
magnifier 



The Magna-Sighter is a precision 3-D binocular 
magnifier that leaves your hands completely free 
for work. It has hundreds of applications, and is in¬ 
valuable for scientists, technicians, craftsmen, tool- 
makers, hobbyists, etc. Slips easily over the head 
— over glasses, too. Proved and used by many U.S. 
universities, space research bureaux, government 
departments and major industrial organisations. 
Available in 3 different magnifications. Price$14.00. 

M0GNA-9GHTER 

For further information send this coupon today: 


STOTT TECHNICAL SERVICES MEA171 

(Division of Stott's 

Technical Correspondence College Pty. Ltd.) 

159 Flinders Lane, Melbourne, Vic., 3000 

Please send me full information on the 3-D Magna-Sighter 
I understand that no Sales Representative will call. 


Name 

Address 


Postcode 
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CAPACITIVE 
DISCHARGE 
IGNITION 
SYSTEM KIT 


SMALLEST RADIO KIT 
IN AUSTRALIA 

1 5/ 8 ln x 1 5/ 8 in x 15/16in 
Uses 2 Silicon Transistors 
and High Impedance Mag¬ 
netic Earphone. 

5-Stage Reflex Circuit and 
Ferrite Aerial. 

Complete Kit 
tions. $6.75. 

Batteries 
cury Cells type 


SPECIAL! 1971 MODEL 
8 TRANSISTOR RADIO KIT. 
USES SILICON TRANSIS¬ 
TORS AND DIODES. COM¬ 
PLETE with instructions. 
Carrying Case and ear¬ 
phone. $16.50. Wired. 
Tested. $18.50. Post and 
Pack 75c. 


Suitable for cars, boats and 
trucks. Increases perform¬ 
ance. points and plugs last 
longer. 

All components Including 
ready wound transformer. 
2 -silicon transistors and cir¬ 
cuit board. State whether 
neg. or pos. earth required. 
$27.75. 

Wired and tested. $34.00. 
Also E/A CDI Kit. $22.00 
P.P. 90c. 


7W Stereo Amplifier. 50- 
20.000 Hz In oiled timber 
Cabinet. $34. $0 Complete. 
Plus $1.00 Post and Pack. 


TRIO COMMUNICATION 
RECEIVER MODEL 9R.59DS 
$178 

4 band receiver covering 
550 Kc/s to 80 Mc/s con¬ 
tinuous and electrical band- 
spread on 10. 15, 20. 40 

and 80 metres. 8 valve plus 
7 diode circuit. 4/8 ohm 
output and phone Jack. 
SSB-CW • ANL • Variable 
BFO • S Meter • Sep. 
bandspread dial • IF 455 
Kc/s • Audio output 1.5 
W • Variable RF and AF 
gain controls. 115/250V. 
AC Mains. Beautifully de¬ 
signed. 


PRINTED CIRCUIT BOARDS 

For E.A. Projects. 

1 Watt Philips 1C. 
Board 65 c. 


NEW 1971 TRANSISTOR 
RADIO KIT 


6 Silicon Transistors and 
complete with Instruction 
book, carrying case and ear¬ 
phone. 

Special Price . . . $9.75 

Wired.$10.75 

Post and pack 75c. 


©PACKS! 


STEREO 
HEADPHONE 
SPECIAL. 


SEMI CONDUCTOR PACKS 
GUARANTEED BRAND 
NEW AND TESTED 
SILICON & GERMANIUM 
TYPES. 

10—Low noise Audio 
Type similar BC- 
109, 4010 .... 

10—Audio Type Sim. 

2N2926 . . 

10—Audio Type simi¬ 
lar BC108 .... 

10—RF Type, simi¬ 
lar BF115. 3693 $2.95 
10—RF High Gain $2.95 
10—RF Low Noise 
VHF similar 

2N3564 

10—Audio Output 
NPN Silicon. 

Matched pairs 
10—Audio similar 
2N3638A 

5—Silicon Pair Com¬ 
plementary Out¬ 
put 22V 500mW $3.25 
1—NPN Output. 
2N30S5 BDY20 
Or 2 for . . 

1—PNP RF IF 
Type. sim. AF* 

116. AF117. ea. 

Or 10 for 
1—PNP Power Out¬ 
put. sim. 2N- 
301. 2N2148 

AD149 

FETS 

MPF 102 . . . . ea. $1.20 

MPF 105— 2 N 5 4 5 9 $1.30 

MPF 106—2N5485 $1.60 

MPF 107—2N5486 $1.60 

2N3819 $1.20 

T S88—2N5245 . . $1.20 


$3.00 

$2.95 


$2.95 


$3.25 

$3.25 


$2.00 

$3.75 


.35 
$3.00 


AUDIO AMPLIFIER 
MODULES AND KITS 

1 watt to 100 watt 

1w 1C kit. $5.90 

10w Kit.$11.00 

Mullard 10/10 Kit. com¬ 
plete .$72.00 

Also Tuner Kits. 

MURATA CERAMIC FILTFRS 

BFB 455 38c 

SFB 455A. 68 c 

SFD 455B 80c 


PL A YM ASTER 132 
TUNER AMPLIFIER KIT 
40W PER CHANNEL. 


BOY’S CRYSTAL SET KIT 

Complete with plastic Cabi¬ 
net. earphone and instruc¬ 
tions. 

$2.50 plus post 50c. 
Extra—Add-on Kit. Convert 
your crystal set to a one 
transistor radio. 

$1.50. Pius Battery. 


$4.95. 

BRAND NAME — 8 OHM 
Res. 20*16 KHz 


BASIC POWER SUPPLY 

Kit 6-12V. Contains Trans¬ 
former, Rectifier. Capacitor 
and Instructions. 

$3.85. P. and P. 50c. 


An attractive alternative for 
the enthusiast prepared to 
assemble these excellent 
modules to make * stereo 
assembly. Z.30 24 watt 

Power Amplifier (2 required). 
Stereo Sixty Control—Pre 
amplifier PZ.5 Power Supply 
Unit. 

SINCLAIR PROJECT 60 
Package deal. 


AMPLIFIER 

$126.00 


TUNER 

$23.80 


DIGITAL CLOCKS 240v. 2 W 
12 Hour. plus Seconds. 
Dimensions 169 x 72 x 
79mm. SPECIAL—$11.75. 
Pack and Post, 60c. Also 
new models 24 Hr. type from 
$16.60. 


THE WORLD'S BEST EMPIRE LONG PLAYING CARTRIDGES 


MADE IN 
U.S.A. 


America's most advanced cartridge 

You've got to be a perfectionist to appreciate Empire cartridges. There's everything from the indi¬ 
vidually-calibrated professional I000ZE/X at £62.53 to the new 90EE/X magnetic, with eliptical 
diamond stylus at the remarkable price of only £9.91. 

Exclusive Magnetic Cartridge Construction 

Every Empire cartridge is fully shielded. Its exclusive construction includes four poles, four coils, and 
three magnets producing superior magnetic balance and hum rejection. Empire cartridges give you 
razor sharp stereo separation over a frequency spectrum of 10 octaves. You receive full separation 
even at 20,000 Hz. Instruments don't waver. 

Exclusive Induced Magnetic Cone Armature 

The armature assembly features a tapered high permeability hollow tube only 0.001 inch wall thickness. This armature is connected 
by a super lightweight aluminium cantilever to a hand polished naked diamond stylus. This construction offers the lowest dynamic 
mass of any armature system offered to the public to date. 

Empire 1000ZE/X: Lowest Distortion of any cartridge 

Because of the lightweight construction and critical damping of the stylus mounting assembly, coupled with the three element mag¬ 
netic circuit, a square wave is reproduced with virtually straight rise time, very slight overshoot, and near perfect damping (less than 
I cycle of ringing). These features contribute to the extremely low distortion of the Empire I000ZE/X Cartridge even when tracking 
test records at playing weights of only 0.1 gram. 



Model 

1000ZE/X 

999VE/X 

999TE/X 

999SE/X 

999E/X 

909E/X 

909E/X 

909/X 

90EE/X 

Frequency 

Response 

+ 1DB from 20 

to 20.000 Hz 

6-36,000 

6-32.000 

8-32.000 

10-30.000 

10-30.000 

12-25,000 

15-25.000 

15-25,000 

OutputVoltage 

(mv. per channel) 

5.0 

6.0 

6.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

Channel 

Separation 

35 

35 

35 

35 

35 

35 

30 

30 

30 

Compliance 

(x 10-6cm/dyne) 

35 

35 

30 

30 

25 

20 

15 

15 

10 

Tracking 

Force (gram) 

'/«toH4 

v, ton* 

Vttoltf 

V, tollf 

y» to 2 

y« to 2 

1 to 4 

1 to 4 

lVtt04 

Stylus 

Tip Size (mil.) 

.2x.7 

.2 x.7 

,2x.7 

.2 x.7 

.3x.7 

.7 

.4 x.7 

.7 

.4 x.7 

Stylus 

Type 

hand polished 

micro elliptical 

hand polished 

micro elliptical 

hand polished 

elliptical 

hand polished 

elliptical 

hand polished 

elliptical 

hand polished 

spherical 

elliptical 

spherical 

elliptical 

Terminating 

Impedance 

ohms 

47,000 

47,000 

47,000 

47.000 

47,000 

47,000 

47,000 

47.000 

47.000 

Stylus 

Replacement 

S1000ZE/X-ERD 

(Black) 

S999VE/X-ERD 

(Purple) 

S999TE/X-ERD 

(White) 

S999SE/X-ERD 

(Blue) 

S999E/X-ERD 

(Green) 

S999/X-R0 

(Brown) 

S909E/X-ERD 

(Red) 

S909/X-RD 

(Gray) 

S90EE/X-ERD 

(Orange) 


RECORDED MUSIC SALON (Sole Agents in Australia) 
11 COLLINS ST., MELBOURNE, 3000. TEL. 63 6257. 
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Above are views of the interior of the prototype unit, taken from above and below the 
chassis respectively. 


A “reset" pushbutton must be fitted to the 
front panel for those wishing to incorporate the 
overload protection circuit. We recommend 
that the button be put in place of the HT fuse 
holder. Omitting this fuse does not in any way 
interfere with the protection of the power 
transformer. Should the overload protection 
circuit fail for any reason, the primary fuse will 
blow as the transformer reflects the overload 
condition from the secondary to the primary 
winding. 

iiMiiHiiiiiiiiiiiUiiiiimiiiiiniiiiiiiiiiHiiiinmimiimiiiiiuiiiiiiiiiiiiii LIST OF 

/ Instrument case, 9in x 6-Vain x 5 Viin 
with turn over front lid. 

1 Chassis with overall measurements 

8 Viin x 4in x 1 Viin, including two angle 
brackets. 

2 Chrome handles with 4 fain centres. 

1 Power transformer, Pri 240 V. Sec 
300V CT at 200mA, 6.3V CT at 3.5A, 
6.3 V at 3A, 5Vat 2A. 

I Meter movement 1mA /100 ohms with 
external dimensions 3x2 Viin and 23fl6in 
hole size. 

1 Knob, pointer type 

1 Miniature toggle switch, SPDT 

2 Miniature toggle switches, DPDT 

8 Screw terminals, 4 blue, 1 yellow, 1 red, 

1 green, I black 
1 Pilot light 6.3 V miniature 

1 Pilot light 240V miniature neon 

2 Fuse holders, miniature 
1 Meter scale to suit meter 

1 Veroboa rd 4 Va in x 3 Va in with 0.15 in grid 
4 Viin insulated standoff pillars (to mount 
board 

1 RFC lOmH 

2 5 lug tag strips 

SEMICONDUCTORS 
1 BTIO0A/500R silicon controlled rectifier 
1 D13T1 programmable unijunction 
transistor 

1 BC109 or TT109 transistor 

2 EM401 silicon diodes 
1 BZY88/CIO diode 

4 A15M voltage transient protected diodes. 

CAPACITORS 

3 200uF/350 VW electrolytic 
1 100uF/6 VW electrolytic 

1 2 uF/50 V W metallised polyester 
1 0.47uF/400 V W polyester 


The protective circuitry itself may be wired 
on a short length of tagstrip or Veroboard. A 
suitable place for it would be either above the 
filter resistors or adjacent to them above the 
other two capacitors. 

Provided the instrument has been wired up 
correctly and all copper tracks on the board 
cut in the right places, it should be ready for 
use at switch-on. No adjustments are 
necessary except for those who have 
(continued on page 158) 

PARTS imiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 

1 0.27uF/50VW metallised polyester 
1 0.22uF/400VW polyester 
1 0.047uFt 50V W polyester 

RESISTORS 

Half watt and 5% unless specified. 

1 x 820K, 1 x 470K 
1 x 390K, 1 x 100K, 1 x 39K, 1 x 33K 
1 x 15K/10W, 2 x 15K/4 W — 10% 

1 x 8.2K, 2 x IK, 1 x 470 ohm/1 W, 1 x 100 
ohm, 1 x 47 ohm 

1 x 47 ohm/5 W, 2 x 22 ohm/5 W, — 10 % 

'1 x 1 ohm/lW,5% 

1 x 250K potentiometer (1 in) 
MISCELLANEOUS 

4 x rubber feet; main cord clamp; mains 
cord and plug; grommet; hookup wire; nuts 
and bolts; solder, etc. 

PARTS LIST FOR s OVERLOAD 
PROTECTION UNIT. 

(Delete one fuse holder from above parts 
list) 

1 BRY39 silicon controlled switch (SCS) 

1 EM410, BA 100 silicon diode. 

1 OA91 germanium diode 
1 100uF/6 VW electrolytic capacitor 
1 x 8.2K, 1 x 2.2K, l x 100 ohm, 1 x 2.2 
ohm Vi W resistors 
1 1K trimpot (lin) 

1 SPpush-on switch. 

1 short length of tagboard. 

NOTE: 

Resistor wattage ratings and capacitor 
voltage ratings are minium recommended 
values. Components with higher ratings 
may be used providing they are physically 
compatible. Components with lower ratings 
may also be used in some cases, providing 
the ratings are not exceeded. 


An unanswered phone can 
cause loss of business! 

IMPROVE YOUR 
SERVICE BY INSTALLING 





and 

JULI-PHONE 

TELEPHONE ANSWERING 
EQUIPMENT 

from only $2.00 per week 
Sales and Service available 
throughout Australia and 
New Zealand. 


For further particulars 
return this coupon to: 

Modern Dictating Systems Pty. Ltd. 
G.P.O. Box 529H, 

"Brisbane. Q. 4001" 

Name. 

Address. State.... 


ELECTRONICS Australia, September, 1971 


59 





















A CHOICE subject: Servicing TV sets 


So you’ve bought yourself a new television set. Good shape? good shine? good 
show! But what happens when something goes wrong? Will it be easy to fix or 
will the dollars mount up while the serviceman laboriously dismantles this, that 
and the other to get at some inaccessable part? 


The accessibility (or otherwise) of electronic 
equipment for adjustment and service is a 
hoary old subject, which seems to pop up 
afresh each time there is a new generation of 
equipment and/or a new generation of 
designers. It has always been this way and so, I 
guess, it will always remain. 

Radio, radar, television . . . and anything 
else you might like to mention — some 
examples are a “brute** to service: others are a 
“snack”. 

Early in the year, a member of our technical 
staff had reason to look closely at the design, 
construction and accessibility of typical 
portable television receivers — new and not so 
new. The reasons were largely personal but it 
did create an awareness of a situation. 

Portable TV sets pose a rather special design 
problem because a great many circuit 
functions and the components to perform those 
functions have to be crammed into a relatively 
small space. No less to the point, it happens to 
be space oddly distributed between the external 
contours of the picture tube and the internal 
contours of the cabinet. 

With everything having to be crammed into 
such a confined space, valve circuitry poses a 
particular problem on two counts. 1. SPACE: 
Valves, sockets and access for valve 
replacement tend to take up more space than 
the equivalent transistor circuitry, and a great 
deal more space than integrated circuits. 2. 
HEAT: On the whole, valves generate more 
heat than transistors and, unless this is 
dispersed outside the receiver, it may 
accelerate failure of components and cause 
warping and deterioration of the structure. 

Whether valves or transistors, however, 
there remains the question of access to 
components, to controls and to the general 
circuitry. 

Bound up with this is the matter of whether 
the receiver can remain operative while open 
for such access. If it can't the serviceman must 
have on hand adaptor cords or clip leads to 
allow testing to proceed while the receiver is 
dismantled. Otherwise, he has to reassemble 
the set each time before he can observe the 
effect of a modification or replacement. This 
can be a time-consuming process. 

The use of valves and time-proven 
techniques may have certain attractions but 
they pale into insignificance if not enough 
attention has been given to accessibility and 
the dispersion of heat. 

Solid-state technology can make a big 
contribution in both these areas, but much of 
the advantage can be lost by a designer who 


evolves suitable circuitry only to end up 
stuffing it into the cabinet any way it seems to 
fit! 

In short, we believe that the nature of the 
circuitry and the question of access is 
important to the purchaser, because both may 
influence the cost of repairs during the service 
ife of the receiver. They might easily reverse 
;he economics of an initial decision based only 
on an external examination of the product. 

It was against this general background and 
the whole escalating problem of electronic 
service that Jim Rowe wrote the editorial in the 
April issue entitled “About servicing, and the 
future . . 

Coincidentally, at about the time that we 
were thinking these thoughts and generating 
these convictions, “Choice” magazine was 
preparing to publish a survey on portable 
television receivers for the guidance of their 
subscribers. In due course, the particular issue 
was brought to Jim Rowe's attention. 

He was disappointed to find that “Choice*’ 
had nothing to say about the internal circuitry 
of the receivers and nothing to say about 
accessibility for service. So his editorial in the 
May issue was a follow-up of the April 
editorial- it drew attention to what appeared to 
be yet another example of a failure to pay 
sufficient attention to the servicing problem. 

Inter alia Jim said: . . there was no 



“I don't think I'd take it there, Ed." 
(PF Reporter) 


mention of whether the circuit components and 
wiring of each set were provided with adequate 
mechanical support, satisfactory cooling and 
ventilation, or protection against arc-over in 
the picture tube. Nor was there any discussion 
of component accessibility and identification, 
or of other factors affecting servicing. 

“I could not even find evidence to suggest 
that either the receivers or their descriptive 
literature had been examined to find out 
whether they used solid-state devices or 
thermionic valves . . . Yet I happen to know 
there are very significant differences, in terms 
of design factors affecting reliability and 
servicing, among the sets concerned". 

This editorial sparked off a certain amount 
of correspondence, including a letter from 
Professor R. H. Thorp BSc. PhD (Med). 
Chairman of the Australian Consumers’ 
Association. which publishes “Choice" 
magazine. 

Professor Thorp has this to say: 

Dear Mr Rowe, 

I read with interest your editorial in the 
May issue of "Electronics Australia". It deals 
with an aspect of the work of the Australian 
Consumers' Association which gives cause for 
considerable discussion, namely the amount of 
technical detail we should report in articles in 
"Choice". 

When AC A first commenced testing 
consumer goods, our reports were far more 
technical than they are today and we received a 
considerable number of letters urging greater 
simplicity in our reporting. 

There are clearly at least three kinds of 
goods which require different degrees of 
technical presentation. 

The first might be exemplified by tests of 
wearing apparel, in which the tensile strength 
of the material probably would interest few or 
none of our readers. But considerable 
information is required as to fit, styling and 
finish of the garment. 

At the other extreme, we have tools such as 
portable electric drills for which we give quite 
extensive technical information, since the user 
is directly concerned with such factors as the 
temperature rise of the motor, the degree of 
slowing under load, the power of the drive 
motor and the offset of the chuck. 

Some goods, and television sets are typical 
of these, fall into an intermediate category in 
which the user is not, and need not be 
concerned with technical details, since he is 
primarily interested in overall performance. 

In all cases, ACA tests goods very 
thoroughly and quite often the more technical 
of us feel somewhat disappointed when we see 
so much technical information unpublished. 
We have, in fact, considered making available 
at extra cost copies of our test reports but 
decided against this in view of the work 
involved and the comparatively small demand. 

It is interesting to note that our car 
supplement, which gives a wealth of technical 
information on all makes of cars, appeals to 
only some 5 per cent of our members, who are 
presumably very interested in cars, their 
construction and performance as a hobby. 

For a forthcoming issue, we have tackled the 
monumental task of testing automatic washing 
machines for a second time and hope that we 
will have struck a happy balance between 
technical details and practical information, 
which will make this article as popular as it 
deserves to be. 

As a reader of consumer magazines from all 
over the world, my thoughts very often are 
identical with your editorial statements but I 
then have to realise that your specialised 
interests and mine are the exception . not the 
rule among readers of "Choice”. 

Yours Faithfully, 

(sgnd) R. H. Thorp. 
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In personally acknowledging Professor 
Thorp's letter, we naturally had to 
acknowledge the right of the editorial staff of 
"Choice" to reach their own decisions as to 
what should or should not be included for their 
readers. 

We, too. make such decisions. 

We did, however, reaffirm our viewpoint 
that ease of service (making for economy of 
service) was something that did vitally affect 
the consumer. To be sure, the consumer may 
not appreciate a treatise on electrical and 
mechanical design but he almost certainly 
would benefit from an opinion as to wnether or 
not the basic design lends itself to easv service. 

In restating this for all to read, we would 
emphasise that we are not suggesting that 
“Choice” should try to predict reliability in its 
more subtle aspects. That is an extremely 
difficult thing to do. 

Even the space authorities, with all their 
millions and all their expertise, suffer recurring 
red faces due to components that fail when 
they presumably should not. 

One has only to cast one's mind back over 
the history of failures in — say — television 
sets to realise that a significant proportion of 
those failures have been due to circumstances 
and problems that were quite unexpected at the 
time the equipment was constructed: 

• To capacitors that passed all tests at the 
time of manufacture but which deteriorated 
rapidly due to obscure reactions in the 
dielectric. 

• To resistors which unpredictably increased 
their value after a few months of operation. 

• To inductor windings which developed 
internal corrosion, perhaps because the wire 
was handled by a person on the assembly line 
who had unduly corrosive perspiration. 

• To peak voltages or currents or other 
transient operating conditions which passed 
unnoticed at the design stage or which reacted 
more seriously on particular components than 
anyone expected. 

One could doubtless add many more 
circumstances to these which come first to 
mind but they illustrate the point. 

An experienced person, looking at a new 
piece of equipment can form certain 
impressions about the quality of the 
components and. given enough time, can relate 
the ratings and specifications to the actual 
operating conditions. 

It is much more difficult to discover how 
critical the operation is of various parts of the 
circuitry and how likely it is to be upset by 
varying degrees of component drift. 

It is virtually impossible to peer inside the 
components to discover latent causes of 
deterioration of which no one may yet be 
aware. 

In the course of conversation, we are often 
asked for opinions as to the reliability of this 
piece of equipment, or that. We may even have 
reviewed it in the magazine at some time in the 
past. 

For the most part, we must simply say that 
we don't know the answer, to such a question. 

The people who do generate valid opinions 
about reliability are those who market the 
equipment in quantity and who know how 
many service calls they get relative to the 
number of units sold. 

BUT — and it is a very large BUT — this 
does not alter the fact that one can examine a 
piece of equipment and reach quite valid 
conclusions about matters which we referred to 
earlier in the article. This was the sort of thing 
Jim Rowe had in mind when he wrote the 
editorial in the May issue: 

• The physical construction of the equipment; 


Here it is... 
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A combination of talented designers 
and the finest technical minds. 


Arrow proudly presents: 
Leak Stereo 70 Amplifier 



• ATTRACTIVELY STYLED 

• THREE YEARS' GUARANTEE 


The Stereo 70 is full of latent power—up to 35 watts RMS per channel. 
Distortion is a mere 0.1% at IKHz for all power outputs up to 25 watts RMS 
per channel. Power to spare for that second pair of speakers. Front panel is 
elegantly finished in black and silver. Walnut and Teak finish cabinet. Headphone 
socket for quiet listening, and a DIN record/replay socket for a portable tape 
recorder. Also standard inputs at back of amplifier. 

Call in for a demo. now. Write or phone for a colour brochure 
and independent test report and special Arrow Quote. 



Also available two 
magnificent NEW 

iLEAKI 

THREE-WAY 
SPEAKER SYSTEMS 

Wonderful sound whichever model you choose 
—200 or 300, now better than ever. Shortly 
to be released is a larger model—600, with 
three speakers. Call in for a demonstration. 
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Monarch 

Amplification 


You’ve probably saved 
enough money already. 


Just when you thought you were still 
saving up for it, you find out that Monarch 
Amplification can be yours from as little as 
$107 (or up to $100 less than other amplifiers 
with the same performance). 

Even so, the saving is just beginning— 
because when you get a really great amplifier 
at this price, you can spend more on those 
better speakers you’ve had your ear on. 

Compare one of these second 
generation Monarchs with another, 
more expensive amplifier. Check 
the power, the frequency 
response and the distortion. 

Have a look at the features 
listed below, from slide controls 
and filters, to the satin walnut 
veneer cabinet. 

How much? You’ve probably 
saved enough already. 

Monarch SA-600 
Recommended Retail Price $139. 

The professional amplifier for 
perfectionists with a limited budget. 22 


Watts per channel of clean, undistorted 
power, enough power for any speaker 
system. All silicon transistor circuitry 
means low noise. Harmonic distortion of 
0.8% for transparent sound. Four slide 
controls for bass, treble, balance and 
volume. Main and remote speaker 
connections. High and low filter. 

For your dollar the most flexible 
comprehensive amplifier on the market. 



Monarch SA-450 

Recommended Retail Price $107. 



A feature-packed amplifier of 
very low cost to introduce the 
beginner to hi-fi performance. 

Magnetic and crystal (for 
your old turntable) inputs. Tape 
monitor. Loudness and high filter 
control. Electronic fusing 
protects transistors. 8 watts per 
channel RMS. 3 slide controls. 

A “best buy” for the beginner. 


W. C. Wedderspoon Pty. Ltd. 

Showroom: 193 Clarence Street, Sydney. 29-6681 


ACT. Homecrafts, 
Petrie Street, 
Canberra. 2600 


VIC. Douglas Trading, 
191 Bourke Street, 
Melbourne. 3000 


QLD. Tel*Air Electronics, 
187 George Street, 
Brisbane. 4000. 


W.A. Leslie Leonard, 
London Court, 

Perth. 6000 


TAS. P&M Distributors, 
87 Brisbane Street, 
Launceston. 7250 


WDlfl/FP 

S.A. Sound Spectrum, 
33 Regents Arcade, 
Adelaide. 5000 
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TARIFF ON AMATEUR TRANSCEIVERS 


Dear Sir, 

I read your July editorial with dismay, on 
the subject of import duty on amateur band 
transceivers. Are the two companies you 
mention well-known in the field? 

W.M. (Perth, WA) 

(There is no real secret about the identity of 
the two companies. We hold the copy of a 
letter from the Department of Customs and 
Excise which concludes thus: “This 
determination has been restricted due to 
information now in possession of this 
Department that suitably equivalent goods are 
reasonably available from: ACI Electronics 
Ferntree Gully Road. Notting Hill. Vic 3168 
and Wagner Industries Pty Ltd, 1-3 Shirlow 
Street, Marrickville, NSW 2204.) 

Dear Sir, 

I read with interest your editorial in relation 
to duty on imported communication equipment 
and I think it is a point you should continue to 
press with the authorities. 

Iam concerned that a high rate of duty also 
applies to a wide variety of test equipment, 
little of which is made in this country. 

The duty does not, in fact, produce much 
revenue because thousands of people just won't 
pay the duty and sales tax. For this reason 1 
believe that electronic service organisations in 
this country are not as well equipped as 
overseas and this can only result in lowered 
efficiency and higher charges to the public. 

To your knowledge, has there been any 
pressure on the Tariff Board for revision of the 
rate of testing apparatus? 

Congratualations on the high standard of 
your publication. 

B. W. (Preston, Vic) 


(We haven't occasion to study chapter and 
verse but we would imagine that a fair number 
of representations have been made in this area.) 

Dear Sir, 

I heartily applaud your recent editorial on 
the subject of protective tariff on amateur-band 
SSB transceivers. 

A request for details and prices for one of 
the firms allegedly producing the goods and 
requesting tariff protection brought jorth the 
attached reply from Wagner Industries. 

At the prices quoted for what appears to be a 
one-band job (two if you buy a second VFO) I 
cannot see that Wagner have produced the 
goods. 

If the other firm cannot produce something 
at a competitive price, I think it would be about 
time the Federal Government thought about 
being a little more realistic about the matter. 

As you put it, the firms should now “put up 
or shut up." 

K.E. (Spencer Park, WA) 

Dear Sir, 

We acknowledge receipt of your letter 
regarding amateur band high frequency 
transceivers. 

The units that we manufacture are made to 
PMG specification RB209, and can be 
supplied with or without 1 or 2 VFO's. 

The receiver is fully solid state and the 
transmitter is solid stale to the final stage. The 
prices are as follow: 

100 W PEP — $1340.00 
500 W PEP— $2,320.00 

Thanking you for your inquiry, 

(sgnd) E. C. Hulme (Managing Director) 
WAGNER INDUSTRIES PTY LTD 


• The amount of internally generated heat 
and problems likely to arise therefrom; 

• The accessability for testing and repair, 
should it be necessary, knowing that this will 
vitally affect maintenance costs. 

However. I think we've said enough along 
those lines. 

Much less moderate than the 
correspondence from Professor Thorp were a 
couple of other letters to hand, from C.O. 
(Warburton. Vic) and L. F. (Innisfail. Qld). 

Both stoutly defend “Choice” — something 
which they ha\e every right to do. Their 
spirited defence of the journal indicates that it 
meets a definite need, as far as they are 
concerned. 

L.F. goes on to point out that people in the 
country do not have ready access to displays 
of different brands and to bundles of literature 
covering .those brands. Therefore a 
comparative report on a complete range of 
competitive products has a particular value. 

Several of our staff were, in fact, bom and 
bred in the country and we are not as unaware 
of these problems as L.F. appears to imagine 
we are. 

We are surprised, in fact, that L.F. appears 
to attach no importance whatever to the 
servicing angle — something that should 
surely be significant to a countryman in the 
choice of a television receiver. Perhaps he has 
waxed so eloquent in his defence of the journal 
concerned that he has not stopped to consider 
overmuch whether the points we raised might 
indeed be valid. 

What L.F. does lay great store by (as also 


does C.O. of Warburton) is that “Electronics 
Australia" is hardly in a position to criticise, 
since we do not offer anything like the same 
product coverage. 

Quite correct. We are not that kind of 
magazine. 

A journal such as “Choice” has a single 
basis for its existence: To test consumer goods 
and to publish their findings for the benefit and 
guidance of members of the Australian 
Consumers' Association. 

With their entire potential directed towards 
this one objective, they should be expected to 
do a good job! In fact, they can logically be 
praised or criticised on these grounds alone. 

A general magazine like “Electronics 
Australia" has to direct its energies to a variety 
of ends — background articles, news, projects, 
electronic theory, trade and commercial in¬ 
formation, record reviews and so on. 

It is just as unrealistic to expect us to 
complete. with “Choice” in their highly 
selective field as to expect them to compete 
with E-A in the general electronics field. ® 


ORGAN SPECTACULAR 

The Theatre Organ Society will present 
another organ spectacular at the Sydney Town 
Hall as part of the 1971 Waratah Festival. The 
function is set for Wednesday, October 6 at 
7.45pm and admission will be free. Organs 
featured will be Baldwin, Conn, Lowrey, 
Thomas, Wurlitzer and Yamaha, all to be 
played by highly qualified organists. Compere 
for the evening will be ABC TV personality 
James Dibble. 



BATTERY 

SAVER 

A/C ADAPTOR 


Permits A/C Mains 
operation of 
Transistors and 
other 6-9V Battery 
Powered Equipment! 


ww&2?.. 


• 6 or 9 volt (nominal) 
selected by external 
switch. 

• Double insulated for 
absolute safety. 

• Handsome cabinet 
complete with 3-pin power 
point plug, and radio lead 
with plug. 

• Suitable for any 

6 or 9 volt battery 
operated transistor 
equipment. 

• Measures V/ 2 " x 2! 2 " x 


APPROVED by ELEC SUPPLY AUTHORITIES. 


PS. 64. Specially for Tape Recorders! 
PS. 82. Specially for Transistor Radios! 


A & R Electronic 
Equipment Co. 
Pty. Limited 


SALES OFFICES 

VIC.: 30-32 lexton Rd., Box Hill. 

89 0238. 

NSW: 82 Carlton Cr., Summer Hill. 
798 6999. 

SA: 470 MorphettSt., Adelaide. 

51 6981. 

INTERSTATE AGENTS 

QLD: R. A. Venn Pty. ltd.. Valley. 

51 5421. 

WA: Everett Agency Pty. ltd.. West 
Leederville. 8 4137. 
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Capitol 


Unrecorded cassettes have never looked so attractive — now that Capitol have 
introduced the beautiful boxes. Just remove the protective wrap and you 
have a really eye-catching box for your unrecorded cassettes. Capitol cassettes 
in the beautiful boxes come in 30, 60, 90, and 120 minute playing times. 


you get the unrecorded cassette you want — plus a beautiful box 


Strange 


no-one thought of it before! 


Capitol 


Distributed by E.M.I. (Australia) Limited. Branches in all States 




“To D or not to D” ... That is the question that faces many in the hi-fi industry 
at the moment. On this occasion D stands for Dolby. 


As we pointed out in the February 1971 
issue, the original full-scale Dolby system is 
now being widely used in professional 
recording studios to help maintain a good 
signal/noise ratio on the "master" tapes from 
which commercial tapes and pressings are 
ultimately made. 

The use of Dolby type compression and 
expansion in this context does not significantly 
influence the frequency or amplitude 
characteristics of the consumer product, and it 
therefore involves no modification to the re¬ 
play equipment. What the customer gets is a 
recording which carries a minimum of 
background noise inherited from the source 
tapes. A similar result Can be achieved by other 
means but the Dolby system makes it easier all 
round. 

The inherent hiss problem which has thus 
far limited the hi-fi appeal of cassettes provided 
an incentive for Ray Dolby to move into the 
direct consumer field with the simpler Dolby-B 
system. This involves producing customer 
tapes in which the frequencies above about 
600Hz are artificially boosted whenever their 
amplitude falls below a certain minimum level. 

In the reproducing equipment, 
complementary circuitry reduces the amplitude 
over the same frequency band by a 
corresponding amount, reducing the hiss level 
at the same time and restoring the original 
dynamic characteristics. 

The system is commonly credited with 
affording an improvement of about lOdB in the 
effective noise level. 

In the valve era. the amount of circuitry 
necessary to sense the level of the high 
frequency signal, turn it into an AGC voltage 
and apply that voltage to control the amplifier 
chain, would have been unacceptable for 
ordinary consumer equipment- this in terms 
both of cost and complexity. 

Even with transistors, there has been a good 
deal of misgiving about adding to the cost and 
complexity of cassette and other players. 
Nevertheless, a number of equipment 
manufacturers have released decks with Dolby- 
B circuitry included, using discrete solid-state 
components. 

It was recently announced that Dolby 
Laboratories Inc. working in collaboration 
with Signetics. had evolved a special integrated 
circuit aimed at simplifying the provision of 
Dolby facilities in cassette tape units. It 
contains eight active elements and about 50 
other components and should therefore relieve 
the pressure on space, even if initially it does 
not effect any great saving in cost. 

One sour note has crept into the success of 
the Dolby-B system in its ability to deal with 
tape hiss. 

To date, its evaluation has largely been on 
the basis that it can reduce the hiss level in 
cassette tapes, allowing them to compete more 
effectively on a quality basis with good disc 
pressings. In round figures it is credited with 


pushing the signal-noise ratio from, say, 50 to 
60dB. 

Reportedly, however, a tendency is 
becoming evident to rely on the Dolby-B 
system to gain acceptance for tapes which 
otherwise might have been rejected. The lOdB 
advantage is therefore allegedly being put to 
use to raise the signal-noise ratio from, say, 40 
to 50dB, therefore elevating a bad tape to the 
mediocre class. 

The end result of this procedure would 
therefore be a tape requiring Dolby circuitry 
for reasonable reproduction but still having a 
significant content of hiss. 

A case of love’s labours lost, if ever there 
was one! 

The other main area of reservation about the 
Dolby-B system is that it may represent a 
merely short-term solution to a problem— the 
kind of solution which the industry will later 
regret. 

There is a strong possibility that the public 
will find itself faced with tapes which may or 
may not be Dolbyised and with players which 
may or may not include Dolby-B circuitry. 
Since users cannot be expected to be too 
discriminatory about the technicalities, two of 
the four possible combinations are going to 
give a degraded result: Straight tape on a 
Dolby machine and Dolby tape on a straight 
machine. 


I Significantly, the Philips/organisation, which 
gave birth to fhe cassette format in 1963. have 
announced their own j "Dynamic Noise 
Limiter". A system announced recently by 
Sanyo would appear to be along similar lines in 
terms of the end result. 

The Philips/Sanyo approach deliberately 
avoids any pre-conditioning of the release 
tapes and therefore avoids any future 
marketing confusion that could arise therefrom. 

It leaves the way open to solving the high 
frequency response and hiss problems by 
better tape formulation and processing, better 
heads, &c. Hopefully, the cassette system 
would ultimately achieve the performance 
necessary to compete with disc pressings in its 
own right. 

The Philips and Sanyo systems, like the 
Dolby system, does not modify the signal 
during playback as long as the amplitude of the 
signal at the treble end stays comfortably 
above the anticipated noise level. The full 
frequency response is therefore preserved. 

However, when the signals above about 
4KHz fall to a level where they may no longer 
mask the tape hiss, sensing circuitry generates 
a control voltage and reduces the amplifier 
gain over the treble register. In fact, the system 
acts as a dynamic tone control, leaving the 
signal unaltered during loud passages but 
turning down the treble on softer passages. 
Critics of the idea point out, quite correctly, 
that the end result will be a loss of brightness in 
the softer passages, as compared with the 
Dolby system. 

Against this, it is claimed that, when played 
softly, many instruments exhibit a less 



Sound House Pty Ltd have entered into an arrangement with Golden Fleece Petroleum 
whereby selected service stations throughout Australia will carry a range of pre-recorded 
cassettes and 8-track cartridges. These will be made available on an exchange basis, for 
a modest charge, to motorists who are members of the Tape Exchange Service set up by 
the two companies. Details of membership, exchange rates, &c can be obtained from 
Sound House Pty Ltd, 106 Wellington Parade, East Melbourne 3002; or from 243 
Elizabeth St, Sydney 2000. 
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chips der shpy. 




Take a silicon chip 0.2 inches long. Then place 48 light-sensitive elements four- 
thousandths of an inch apart on it. Add a little logic. Then read out the light 
level falling on each of the forty-eight elements IN TURN. Presto! AWV’s 
Photodiode Array. 

What may not be scanned, recorded, measured and reported back to base with 
this crafty little gizmo? Or take a thousand of them and ... 

Even Chips Der Shpy boggles at the future prospects. 

Want to know more? ’Phone us. 


/or technical details write to'Amalgamated Wireless Valve Co. Pty. Ltd., 
Private Mail Bag, P.O., Ermjngton 2115 or Interstate Offices and Distributors. 
Australia's Own Electronics Organisation 
AMALGAMATED WIRELESS VALVE CO. PTY. LTD. 
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RECORD PROTECTION imiiiiiHiiwiiimiiiiiiiimiii 


GRD Instruments Pty Ltd, 698 Burke Rd, 
Camberwell, Vic 3124, has advised that they 
have designed a "Record Protector". This 
consists of a folded sheet of specially coated 
board in which the record is stored, inside the 
normal sleeve. The coating on the board is said 
to assist in keeping records free from blem¬ 
ishes and soil. The Record Protectors are 
available from the above address, or from 
selected retailers, price 13c each. 


iiiiitiiiiMiimiiiiiiimiiiniiiiimimimimiiiiiMiiiiiiimmiiiiiiimmiiiiimimiiiiiiiiiiiiitui 


extensive harmonic structure. Furthermore, 
loss of high frequency response during the 
softer passages is not noticed by the listener 
provided the balance is normal at all times. 

What the listener does notice is an effective 
lOdB improvement in the signal-noise ratio in 
the 6KHz region, and up to 20dB in the 
lOKHz region. 

The listener can switch the circuit in and out, 
as he wishes and it is applicable to any tape. If 
the standard of tapes should improve to the 
point where the noise reducing system is 
seldom required, it can be left out of playback 
equipment altogether. The industry will then 
have good tapes without the ambiguity of 
whether or not they have been preconditioned 
(ie. Dolbyised). 

Fairly obviously, a great deal depends on the 
evolution of tape itself. Manufacturers of 
conventional iron-oxide tape tend to take the 
attitude that they are slowly improving their 
product and that the end result of a decibel 
here and a decibel there will be tape which will 
not need Dolby to prop up its performance or 
Philips/Sanyo to gloss its shortcomings. 

But the remaining decibels aren't coming too 
easily and some manufacturers of premium 
grade equipment seem largely to have assumed 
that tape to match their equipment will have to 
be coated with chromium dioxide rather than 
iron oxide. Such tapes, requiring a modified 
bias level for optimum results, are already 
available from such big-name companies as 
Dupont and Agfa. 

As a matter of interest, a recent letter to 
“Electronics Australia” indicates that cassettes 
containing chromium dioxide coated tape will 
be manufactured in New Zealand by 
International Music Industries. 

Stocks will be carried in Australia by 
Philip's Southern Trading Pty Ltd. of 401 
Little Bourke St. Melbourne, Vic. 3000. 

An accompanying leaflet states that the tape 
has a saturation figure 6-9dB higher than iron- 
oxide coated tapes. With an increase in bias 
level this can be used either to accommodate a 
wider dynamic range or to push the level of a 
normal range recording 6-9dB above the noise 
area. 

Additionally, it is claimed that the tape will 
retain a higher level of high frequency signal so 
that, with the amplifier pass-band adjusted for 
the same overall response, an additional 
advantage will be gained in respect to 
signal/noise ratio. 

Pertinent to this whole question is the 
consumer level at which cassette tapes come to 
be accepted. 

That the cassette formula is convenient, 
there is no gainsaying* its future seems assured 
in roles where convenience is a vital 
consideration. There is a lot to be said for the 
ability to push a cassette into a player without 



having to be too fussy about handling or 
subsequent storage. 

And, when heading out in the car. there is an 
advantage in being able to grab a half-dozen 
cassettes and drop them into the glove box or 
picnic basket. For the average listener I doubt 
whether acceptance of the system will depend 
overmuch on Dolby, Philips, Sanyo — or 
Crolyn! 

It is the hi-fi conscious listener who will have 
an ear cocked for background hiss and treble 
response. 

But the cocked expert ear may well be no 
less conscious of something else — wow and 
flutter. 

Cassette decks have had their problems in 
the past, which is not surprising considering 
the low tape speed and the frequent 


requirement for battery/mains operation. 

However, most manufacturers have reduced 
the tape drive problems to a level acceptable by 
medium fidelity standards such that the 
average listener is not immediately aware of 
shortcomings on ordinary program material. 

But critical listeners and manufacturers of 
premium grade equipment dismiss most of the 
current decks as ordinary. They tend to 
complain about residual wow and flutter, tape 
wander over the heads and the injection of 
motor system noise into the magnetic replay 
system. They seem to feel that another cycle 
of refinement will be necessary before cassette 
players as a class can take their place alongside 
the reel-to-reel machines, disc players and. 
overseas the FM tuners which hi-fi enthusiasts 
currently regard as their prime sources of 
sound entertainment. 

All the responsibility cannot, of course, be 
laid with the player manufacturers, because 
their standards can logically be pushed only as 
far as the cassettes themselves will warrant. 

From time to time, when playing cassettes, 
one is conscious of a vague modulation of 
sustained tones and strange “swishing" effects 
in complex sounds. It is hard to escape the 
conviction that these are caused by tape flutter 
or wander occurring at the high dubbing speed, 
and reappearing, as a much lower frequency 
phenomenon at the replay speed. 

If the cassette system is going to win 
unqualified acceptance by the high fidelity 
fraternity, it will certainly have to be free from 
any suspicion of wow. flutter or mistracking. 

As someone has remarked: “It is of little use 
getting rid of noise and boosting the response 
if it merely . makes more obvious the 
mechanical shortcomings of the system." ® 
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Transistorised. 

4 Bands 

240V AC 

All solid 

.535 to 30 MHz ; f 

or 12V DC 

state 

(includes Broadcast) |s 

operation 


Realistic Performance 


This is the BIG performance set that obso- 
letes tube receivers ... a professional¬ 
looking set that appeals to amateurs and 
short wave listeners alike. The DX150A gives 
long-range, world-wide realistic reception 
on 4 bands, including Broadcast. Fully 
transistorised—all solid state—no warm¬ 
up delays; the DX 150 will run on dry 
cells if current fails or is not available; 
will operate from a car's cigarette lighter 
or any 12V DC service. A 240V AC power 
supply is also built in. Over 30 semi¬ 
conductors—product detector for SSB/CW, 
plus fast and slow AVC—variable pitch 
BFO—illuminated electrical bandspread, 
fully calibrated for amateur bands—cas¬ 
cade RF stage—ANL for RF and AF— 
zener stabilised—0TL audio—illuminated 
“S” meter—built-in monitor speaker plus 
front panel jack for external (optional) 
matching speaker. 


Realistic Price $234-20 



• (4 unit ol J.icoay Mitchell Molding Ltd) 

| 376 EASTERN VALLEY WAY, ROSEVILLE, 2069. 
j Cables and Telegraphic Address: ‘WESTELEC,’ 
Sydney. Phone: 40 1212 
I Please forward free Illustrated literature 
j and specifications on Realistic. 

J Name.-. 

| Address.... . 
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A new low-noise 
Magnetic Preamp 

Here is an add-on stereo preamplifier unit which may be used to feed signals 
from a magnetic cartridge into a tape recorder or a stereo amplifier designed 
only for crystal or ceramic cartridges. It may also be used as a stereo preamp for 
tape heads. The circuitry is fully solid-state, and offers outstanding performance. 



by LEO SIMPSON 


The preamplifier described in this article is 
intended mainly for use with magnetic 
cartridges, but it may also be modified to suit 
tape heads. Its performance is markedly 
superior to that of any similar unit we have 
previously published in the magazine, and 
compares more than favourably with the 
preamplifiers found in the most expensive 
stereo amplifiers of current design. AH this 
from only two transistors per channel. 

Compared to older designs, the most 
noticeable improvement offered by this preamp 
is a reduction in residual noise output. The 
noise content is mainly hiss w'ith very little low 
frequency component. However, unless the 
existing preamplifier in an amplifier is bad in 
this respect, the improvement will only be 
noticeable at high gain settings or daring 
headphone listening. 

As the specification panel shows, the signal 
to noise ratio is -68dB with respect to an 


output level of 250mV RMS. This is an 
unweighted measurement, ie. it refers to 
wideband noise — no filters are used to 
attenuate noise outside the audible range. The 
measurement was taken with the input 
unloaded, which generally results in the least 
favourable figure. Whether or not the residual 
noise will be reduced when a cartridge is 
connected will depend on the cartridge. If it is 
poorly shielded and/or the input leads pass 
through strong hum fields, hum will be added 
to the residual noise. 

Apart from low residual noise output, the 
preamp has two other very worthwhile 
features. The first of these is a good overload 
capability. Since a preamplifier of this type has 
no input level control it must accept all the 
signal from the cartridge. If the cartridge 
overloads the preamp the resulting distortion 
can be painfully obvious but the user has no 
way of reducing it. In its standard form, this 


preamplifier can accept an input signal of up to 
60mV at lKHz. Considering that most 
cartridges have an output of around 
lmV/cm/sec and that peak recording velocities 
seldom go above 25cm/sec. this is more than 
adequate for most cartridges. However the 
overload factor can be improved still further if 
need be. by a modification discussed later in 
the article. 

The other major feature of the preamp is the 
low harmonic distortion. Currently, most 
preamplifier designs appear to have a typical 
harmonic distortion of around 0.15% at 
nominal output level for the mid-frequencies. 
At bass frequencies, the distortion generally 
rises as the feedback is reduced. In addition it 
tends to rise markedly at high frequencies 
whenever the signal rises above nominal level 
— sine waves become more akin to 
“sawtooth” waves. This is because the required 
rate of change of output voltage is in excess of 
the circuit capability. 

The capability of an amplifier circuit to vary 
its output voltage is known as the “slewing” 
rate. The term “slew" refers to the gradient of 
the voltage-versus-time curve and may be 
quoted in volts/millisecond or 

volts/microsecond. By way of example, if we 
have an amplifier with a “slewing rate” of 1 
volt/microsecond and attempt to obtain a sine 
wave signal with a maximum voltage rate of 
change of 10 volts/microsecond, the resultant, 
output signal will be a sawtooth, much reduced 
in amplitude and with the gradient of the 
waveform reduced to the slewing rate of 
1 V'/uS. This phenomenon is far less 

pronounced in the new design. 

As the specification panel indicates, 
harmonic distortion with this new design is less 
than 0.1% at output signal levels up to 3 volts 
RMS, for all frequencies in the region between 
20Hz and 20KHz. The distortion products are 
mainly second harmonic and residual noise. 

SPECIFICATIONS ---— 

Frequency response: Within ldBof RIAA curve 
from 30Hz to ZOKHz. 

Sensitivity: 2m V for 150mV output at IK Hz and 
input overload capability of 60mV at same 
frequency. Nominal input impedance 50K. 

Noise: Residual noise output is 0.1 mV RMS. 
Using 250mV as a reference level, this results in 
an unweighted signal-to-noise ratio of-68dB. 
Distortion: Less than 0.1%THD for frequencies 
between 20Hz and 20KHz at output voltages up 
to 3V RMS: tvpicallv, 0.04% at 250mV at 
lKHz. 

Battery consumption: 18 volts at 1.5 milliamps. 
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2 * 9V BATTERIES 
(SERIES CONNECTED) 
VIA ON/OFF SWITCH 


OUTPUT 2 


REQUIRED FOR OPERATION 
FROM AMPLIFIER POWER 
SUPPLY ONLY. 


INPUT 


the local broadcast stations, and two-way 
mobile radio signals. 

In our circuit, the RF response is heavily 
attenuated by the lOOpF capacitor connected 
between bass and emitter of TR1. While this 
effectively eliminates noise from the above 
sources, we found that the prototype was still 
unduly susceptible to mains-radiated switching 
interference such as from brush-type motors, 
fluorescent lights, refrigerators and the like. 
This problem is almost completely eliminated 
by the small RF choke in the input circuit. In 
this respect the preamplifier is far less 
susceptible to RF signals and mains 
interference than most commercial amplifiers. 

So far, the discussion has been almost 
entirely related to magnetic cartridge 
preamplifiers. However, the circuit is easily 
modified to provide tape head equalisation to 
CCIR standards for the speeds 7.5, 3.75 and 
1.875 ips. The appropriate components to be 
modified are shown in the table associated with 
the main circuit diagram. Cl. provides nominal 
treble boost to compensate for head losses. We 
show the components for tape equalisation 



with the following reservation: To obtain the 
best performance, each type of tape head has 
to be specially equalised. Since head 
parameters vary so widely the components we 
have specified are for the general case — they 
may not necessarily suit the heads in any 
particular tape transport. 

The supply rail for the preamplifier is 18 
volts nominal. This may be supplied by 
batteries or alternatively derived from the 
power amplifier's main supply rail by a zener 
diode network, space for which is provided on 
the printed board. (This is shown in dotted 
form on the wiring diagram). For the prototype 
we used two Eveready 216s connected in 
series. At the current drain of around 1.5mA 
and an average use of 10 hours per week they 
should last about five months. The batteries 
should be replaced if the supply voltage falls 
below 15 volts, as the distortion rises rapidly at 
voltages below this figure. 

For many readers, battery operation may 
not be satisfactory: these people will have to 
use the zener diode network. This has a current 
drain of between 5 and 15 milliamps. 
depending on the input voltage. With the 
components shown on the circuit diagram, the 
network is suitable for input voltages between 
30 and 50 volts. For lower voltages, the zener 
network can be replaced by a single dropping 
resistor which can be calculated knowing the 
current drain of 1.5mA. For voltages above 50 
volts, the 1.8K resistor must be increased in 
value and wattage, as shown: 

50 to 100V.4.7K/2W 

100 to 200 V.12K/3W 

200 to 360V.27K/5W 

CONSTRUCTION: The prototype preamp 


Above is the complete wiring diagram showing components for 
RIAA equalisation. Alternative supply connections are also 
shown. Note that the two RF chokes are wired on to the DIN 
socket. 


Referring now to the circuit diagram, two 
NPN silicon transistors are used in a direct- 
coupled feedback-pair arrangement. The 
circuit is based on a design originally published 
in "Mullard Technical Communications” in 
September 1970. There are two negative 
feedback loops: a DC plus AC loop from the 
emitter of TR2 to the base of TR1. and an AC 
loop from the collector of TR2 to the emitter of 
TR1. It is the components in the second loop 
which determine the equalisation characteristic 
and the general order of voltage gain of the 
preamp. The first loop controls the DC 
stability and also interacts with the second loop 
in affecting the input impedance. 

The high order of circuit performance is 
mainly due to the use of selected beta 
transistors. (Note: Beta is the general 
expression for the current gain of a transistor). 
TR 1 is a BC109C and TR2 is a BC109B. The 
suffix C or B indicates a selected gain version 
of the BC109. The normal beta “spread" of a 
BC109 is 240 to 900 at a collector current of 2 
milliamps. By contrast, the BC 109 C has a 
beta range of from 450 to 500. and the BC 
109B a range of from 240 to 500. both at a 
collector current of 2 milliamps. 

Use of the BC109C for TR1 enables the 
collector current to be optimised for lowest 
noise output For a configuration of this type, 
the collector current should be below lOOuA 
for lowest noise output. At this low current, 
many BC109s with beta at the low end of the 
spread range just would not have enough 
current gain to function properly in the circuit. 

It is the degree of negative feedback around 
the circuit which largely determines the input 
impedance. Since (for RIAA equalisation) the 
negative feedback increases with frequency, the 
input impedance of the circuit is highest over 
the range from lOKHz to 20KHz, which is 
optimum as far as a magnetic cartridge is 
concerned. (Above this frequency range other 
circuit factors reduce the input impedance). At 
frequencies below lOKHz the input impedance 
decreases to a figure of around 30K at lKHz. 
This is of no consequence since the source 
impedance of a typical magnetic cartridge is 
very much less than 30K at lower frequencies. 

Figure 2 shows shoes the ideal RIAA 
response curve for a magnetic pickup 
preamplifier. Over the range from 30Hz to 
20KHz, the response of the preamplifier is 
within ldB of the curve, providing that 5% 
tolerance components are used for the valves 


Figure 2 at right 
shows the RIAA 
curve, with the 
additional roll-off 
below 30Hz shown 
dotted. 


listed in the table accompanying the main 
circuit diagram. Below 30Hz. the circuit is 
arranged to deviate from the RIAA response, 
as shown by the dotted curve on figure 2. The 
amount of roll-off is determined by the l 
megohm resistor in the feedback loop. 

This roll-off does not affect the reproduction 
of music, but greatly reduces audible rumble 
from turntables and any low-frequency noise 
produced by the first stage, TR1. We strongly 
advise readers against removing the 1 megohm 
resistor "to get more bass" as it only affects 
frequencies below 30Hz. 

Nominal voltage gain of the preamp is 75 
times at lKHz. In a "universal" preamplifier it 
is often possible to alter the gain by varying the 
overall AC negative feedback. However, this is 
not easily accomplished in this circuit without 
upsetting the performance in other respects, eg, 
input impedance. For this reason, we have not 
made provision for varying the overall 
feedback. Gain can be altered by means of the 
preset potentiometers at the output of each 
channel. Since many readers will not need to 
reduce the gain, the potentiometers may be 
regarded as optional. More on this later. 

A serious problem with a high gain 
preamplifier of this type, using silicon 
transistors with exceptional frequency-gain 
bandwidth, is that the circuit responds to 
strong radio frequency signals. These signals 
may be well outside the normal circuit 
response but due to the strength of the signal 
and inherent non-linearities in the transistors, 
the signals are detected so that they become 
audible — and distracting. Among the signals 
often picked up are radar pulses, television 
frame buzz. Radio Australia and sometimes 
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was housed in a hammertone steel case 
measuring 6 1 4 x 4'/: x 2-]/8in. A metal case is 
an absolute necessity to ensure shielding from 
RF signals and hum Fields. If the preamp is to 
be mounted in an existing amplifier chassis 
there may be sufficient shielding, but a little 
experimenting should be done before making 
the permanent installation. 

Assembly of components on the printed 
board is a straightforward process although 
care should be taken not to overheat 
components when soldering. The 560K and 
330K resistors should be low-noise types, such 
as cracked carbon. The 1.5uF electrolytic 
capacitor in the input circuit must be a low- 
leakage tantalum type, otherwise the bias 
conditions will be upset. Alternatively, if size is 
not a problem, a metallised polyester capacitor 
may be substituted. The lOOpF capacitors 
associated with TR1 may be ceramic or 
polystyrene types and as with all the other non- 
electrolytic capacitors, voltage rating is not 
critical. 

As noted above, the preset potentiometers at 
the outputs are optional and may be deleted. If 
so. a link must be wired in to connect the 
output coupling capacitor directly to the 
output. If the load to which the preamplifier 
output is connected is high, the 5uF output 
capacitor may be replaced with a smaller- 
valued polyester capacitor. For example, if the 
input impedance of the following stage is 100K 
or higher, the coupling v capacitor may be 
reduced to 0.1 uF. At these higher load 
impedances, there is a bonus improvement in 
performance — the overload capability 
improves so that the maximum input signal 
that can be handled by the preamplifier 
increases to better than 70mV at IK Hz. 

The RF choke in the input of each channel 
uses an Elcoma ferrite bead, type FX1115 

PARTS LIST iiiiiiiiiiiiiiiiiiimiiiiiiimiiiiiimiiiiiitmmiiiiiiiiiii 

1 Steel case, 6 '/: a* 4 !/: a 2-118in. 

1 Printed board, 4 \dn x 3-'Ain, pattern as 
shown (711p8) 

1 5-pin DIN socket 

2 BC109C, BC209C silicon NPN 

transistors 

2 BCJ09B, BC209B silicon NPN 

transistors 

1 BZ Y88/C20 zener diode 

2 FX 1115 ferrite beads 
RESISTORS 

2 x 50K preset potentiometers (optional) 

2 x 1M, 2 x 560K, 2 x 330K, 2 x 100K, 2 x 
82K, 2 x 15K, 

2 x IK, 3 x 680 ohms (all '/: or 1 m watt 
rating) 

1.8K/1W (higher value for higher voltage, 
see text) 

CAPACITORS 

1 x I00uF/25VW electrolytic 
4x5 uF/lOVWelectrolytic 

2 x 1.5uF115VWtantalum electrolytic 

2 x .0047uF/ 100 V W polyester or poly¬ 
styrene capacitors 

2 x .0015uF/ 100VW polyester or 

polystyrene capacitors 
2 x 100pF/l00 VW polystyrene or ceramic 
capacitors 

MISCELLANEOUS 

Twin shielded cable, input connectors to 
suit amplifier, rubber feet, batteries and 
switch (if used), grommet, battery clamp, 
screws, nuts, solder. 

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those used for 
our prototype. Components with higher 
ratings may generally be used providing 
they are physically compatible. 
Components with lower ratings may also be 
used in some cases, providing the ratings 
are not exceeded. 



Figure 3: This circuit can be used to select 
transistors for TR1 and TR2. 


which has 5 turns of 26 gauge enamelled 
copper wire threaded through it. The chokes 
are wired between the pins of the 5-pin DIN 
input socket. Note that the choke leads should 
be kept as short as possible. Do not add more 
turns or use the similar bead, type FX1242. as 
this may result in instability at radio 
frequencies and incorrect equalisation. 

The metal case of the preamplifier is 
connected to the board earth at the input 
socket. Wiring details, as shown in the wiring 
diagram, should be strictly adhered to. with the 
following possible exception. The shield 
connections of the output cables can form a 
possible earth loop when they are connected to 
the following amplifier. If this is found to cause 
hum or similar problems, then one of the 


output cable shield connections should be 
broken, at the printed board end. 

Note that if batteries are used, a SPST 
switch will be required to switch the unit off 
when not in use. This is shown in the 
photographs but is not shown in the circuit 
diagram. 

Two manufacturers have the “selected beta" 
transistors specified for the preamplifier 
available currently. STC have the BC109C 
and BC109B, while Fairchild have the direct 
equivalents. BC209C and BC209B, 
respectively. These should be available shortly 
from kitset suppliers. Some readers, however, 
may find the transistors difficult to obtain, or 
may wish to use low-noise transistors they 
already have on hand. Types BC109 or 
SE4010 may be used, provided they are 
selected for beta. 

To this end, the circuit in figure 3 may be 
used. Similar in function to the simple 
transistor tester published in the August issue, 
it consists of a nine-volt battery, an 8.2 
megohm resistor and a 1 milliamp meter 
movement. The latter function may be 
provided by one of the low current ranges of a 
multimeter. The 8.2 megohm resistor provides 
a base current of approximately 1 microamp. 

If the meter indicates 0.8 milliamps. for 
example, then the beta of the transistor is 
approximately 800. Thus this simple circuit 
may be used as the basis for transistor 
selection for the preamplifier circuit. 
Transistors with beta above 400 should be 
used for TR1 and those below 400 for TR2. 
Note that other transistors with high beta such 
as BC108 should not be used, as their “noise 
figure'* is not low enough. & 
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WOW! A NEW DUAL TRACE 
OSCILLOSCOPE FROM BWD 


10MHz-10mv ALL SOLID STATE 

UNMATCHED VALUE& QUALITY 


$350 

® (plus tax if applic.) 

F.O.B. FACTORY 

bwd 539 combines a 
sparkling performance 
with the renowned 
stability of a bwd 
oscilloscope. An 8 x 10 
cm display with 3kV EHT, 
10MHz triggering and an 
active T.V. Frame or Line 
lock. 5% calibration 
including 10% line 
change and a 2 % 
calibration signal. 


BRIEF SPECIFICATION 
VERTICAL AMPLIFIERS; (both 
Channels). DC to 10MHz — 

3db, lOmV to 50V/cm in 12 
steps. 

TIME BASE. 

200nSec/cm to 2.5 Sec/cm range. 

18 steps, 5-1 vernier and calibrated 
X 5 magnification. 2Hz to >10MHz 
auto trigger. 

HORIZONTAL AMPLIFIER. 

DC to >750kHz 0.6 to 6V/cm. 

Write and call today for full specifications 
of this model and our wide range of 
highly competitive instrumentation. 
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DESIGNERS & MANUFACTURERS OF THE FINEST 
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127 Blues Point Rd., Nth Sydney, N.S.W. 2060 Phone 929 7452 
SOUTH AUSTRALIA: A. J. Ferguson Pty. Ltd. Phone 51 6895 
WEST AUSTRALIA: Cairns Instrument Services Phone 23 3871 
QUEENSLAND: Warburton Franki (Bris.) Pty. Ltd. Phone 51 5121 
NEW ZEALAND: P. H. Rothschild, Lower Hutt Phone 63 581 
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CIRCUIT & DESIGN IDEAS 


Interesting circuit ideas and design notes selected by the Editor from technical literature, reader contributions 
and staff jottings. As they have not necessarily been tested in our laboratory, responsibility cannot be 
accepted. Contributions to this section are always welcome. 

_I___r 


Versatile Educational Project 



OSCILLATOR 


MODULATED LIGHT 


SONIC ALARM 
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FLASHING LIGHT 



Recently, there has been a tendency 
for contributions to be of more complex 
construction. To rectify this situation, I 
submit the following circuit. 

It is simple - five basic components and 
breadboard construction. 

It is modern - solid-state components in a 
direct coupled configuration. 

It is versatile - I have suggested six ways 
in which it may be employed, but these are 
just a few of the possibilities. Others are; 
water alarm, temperature alarm, using either 
audio or visual alert. 

In use, the appropriate sub-circuits are 
connected as indicated (A to A, B to B, etc) 
and the 1M pot in the biasing circuit adjusted 
for best operation. 

The original design used a 6V battery, but 
should work on 3 to 9V. Alternative 
transistors are: for the BC108; BC109, 
BC107, or similar high gain NPN silicon types. 
For the AD149: OC26 or similar power 
transistor. 

(Editorial comment: When used with a 
speaker load, the bias pot should be adjusted 
until half the supply voltage is developed 
across the load. A modest heatsink should be 
provided for the AD 149 etc, when used with 
supply voltages higher than six and low load 
impedances, ie, four ohms. About six square 
inches of 16 guage aluminium - 2 ! / 2 in by 
2 !/ 2 in - should be adequate.) 

(Submitted by: Mr B. J. Robertson, 23 
Grundy Terrace, Christies Beach, South 
Australia. 5165.1 


A 12-Volt Inverter for Electric Shavers 


Although the need for 50Hz inverters is not 
very great these days, there is still the odd 
occasion when such a unit comes in handy. 
What prompted the author’s interest, was the 
need to power an electric shaver from a 12V 
battery. Unlike shavers with a small series 
motor, which allows them to be used on either 
AC or DC , this particular type uses a 
mechanically tuned vibrating electro-magnet 
assembly. This system has a disadvantage, in 
that it operates satisfactorily only from a 50Hz 
supply. However, a tolerance of plus or minus 
10% is permissible. 

One of the main problems associated with 
simple inverters of the self-oscillating type is 
frequency stability. Shavers present a 
predominantlly inductive load and this 
inductive component tends to increase the 
inverter frequency. 

It is possible however, to improve frequency 
stability by supplementing a conventional 
resistively cross-coupled inverter with an 
additional feedback path. T1 in the 
accompanying circuit diagram fulfils this 
function. Besides offering better load frequency 
stability, it also improves the efficiency of the 
inverter as a whole by shortening the rise time 
of the switching functions. 


The stability thus offered is sufficient to 
allow most kinds of shavers of the 50Hz type 
mentioned earlier to be operated from the 
circuit without any modifications. All other 
shaver motor types will also operate 
satisfactorily from this unit. 

However, if it is found that a particular 
shaver operates either too fast or too slow, 
adjustment of R1 and R2 will correct this. 
Increase both resistors by the same amount if 
the speed is too low, decrease them if the speed 
is too high. 

In addition to its use for electric shavers, the 
inverter may also be used to power a 
fluorescent lighting tube. The circuit shows 
provision for this application. Because the 
output voltage (approximately 450V peak-to- 
peak) is too low to cold start the tube, its 
filaments must be heated to allow the tube to 
tire. A conventional starter cannot be used in 
this case, as the current required by the 
filaments is far in excess of that which can be 
supplied by the secondary of the inverter 
transformer T2. However, the primary is 
capable of delivering the required current and 
SI is used to switch the filaments across this 
winding. On release of the switch, the tube is 
reconnected across the output of the inverter. 


To obtain maximum efficiency from the 
inverter, a 13W tube is recommended (Philips 
type 13W/33). Because of the relatively long 
length of the tube, compared with its diameter 
(21 x 5 /8in), it has a fairly high voltage drop 
across it. This makes it suitable for direct 
connection to the output of the inverter without 
the need for a ballast. The transformer limits 
the maximum available current. 

The transformer does this by changing the 
frequency of operation once the tube has fired. 
The point at which the inverter deviates from 
the nominal 50Hz. is largely determined by the 
characteristics of the inverter transformer T2. 
Output current exceeding about 150mA causes 
an increase in frequency, thereby preventing 
any damage to the inverter components. 
Protection is of the fold-back type and normal 
operation is restored by reducing the load 
appropriately. 

Under no-load conditions, high voltage 
spikes are generated across the output. Under 
inductive load conditions, these spikes are 
somewhat reduced. However, to ensure that 
they are reduced to a safe level, a voltage 
dependent resistor is connected across the 
output. The diodes D1 and D2, fulfil a similar 
role in that they suppress negative-going spikes 
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HEAT EXCHANGERS 


FOR TRANSISTORS, DIODES,THYRISTORS 



HEW 


^ A/IiniFin 


WITH 

Hexafit mounting 

FOR MEDIUM POWER 
DIODES & THYRISTORS 

Hexafit, a new concept in mounting systems, 
is a unique feature of the new WF MiniFin. 
Although designed for 20 U.N.C., fluting 
allows any type threaded Va" bolt to be 
affixed in any of the six channels anywhere 
along its full length making easier, simpler 
mounting at less cost. No drilling or nuts 
are necessary. The bolts alone provide firm 
and rigid mounting. 

The fluted surface allows high heat dis¬ 
sipation in compact profile. Offset mounting 
provides protection whilst the device is still 
accessible within the outline of the MiniFin. 



HE 101 fits JEDEC case styles to 18, 24, 28, 40, 44. 

HE 102 fits JEDEC case styles to 5, 9, 11, 12, 16, 26, 29, 
33, 39, 42, 43, 45. 

HE 103 fits JEDEC case styles to 8, 38, 48. 


MULTIFIN EXTRUDED ALUMINIUM HEAT EXCHANGER 
enables FULL RATED OUTPUT to be obtained from a 
wide range of medium and high power semi-conductor 
devices WITHOUT THE USE OF COOLING FANS. 

MULTIFIN is available in: • Plain lengths, cut to order 


Available ex stock 


® WARBURT0N FRANKI 


• Anodised and machined lengths • Spot faced and drilled. 


• ADELAIDE 56-7333 

• BRISBANE 51-5121 

• HOBART 23-1841 

• LAUNCESTON 31-3300 

• MELBOURNE 69-0151 

• MOUNT GAMBIER 2-3841 


• NEWCASTLE 61-4077 

• PERTH 8-4131 

• SYDNEY 648-1711 

• WOLLONGONG 2-5444 

• WHYALLA 45-0216 
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CIRCUIT & DESIGN IDEAS 


+ I2VO- 


5A 

-cr^o- 




which would otherwise be applied to the 
emitter junctions of TR1 and TR2. 

As the circuit is critical with regard to the 
self-inductance of the transformers, it is 
suggested that the types specified be used. It is 
possible to use alternative types but it may be 
mecessary to experiment to get the circuit 
operating properly. 

The transistors need only a moderate size of 
heatsink. A piece of aluminium 4in x 2 */ 2 in is 
adequate for full load operation. 

As may be seen from the diagram, four leads 
are needed between the inverter and the tube. 
Figure 8 twin shielded cable is suitable for 
this purpose. 

Leads between the battery and the inverter 
should be rated at least 5 amps. Flex of the 
figure 8 type is quite satisfactory. The 240V 
AC outlet may be a normal power point type, 
the flush fitting variety being particularly neat 
and space saving. 

The unit may be housed in a simple die-cast 
box, or in a more elaborate and attractive case 
which could include storage compartments for 
the leads and even the shaver. (By Philip Pik, 
“Electronics Australia’'.) 


Reducing Audio Amplifier Clicks and Plops 


A problem of increasing magnitude in hi-fi 
listening is electrical interference. The biggest 
offender is apparently the domestic fridge, but 
other electrical devices can also be responsible. 
Electrical appliances which switch 
automatically via thermostats, appear to be 
the most troublesome. 

It must be stated at the outset that to rid hi fi 
completely of this type of interference is nigh 
impossible. 

When high-loading reactive devices are 
switched, a substantial amount of transient- 
type energy is injected into the mains system 
and some is radiated too. It is possible to 
engineer elaborate suppression into the 
electrical appliance, but since each one would 
need to be so processed — including those of 
neighbours — the exercise would not be 
economically viable. 

Really, this is a problem that should be 
solved by the audio designers. Some amplifiers 
react more violently than others. It would 
appear that most of the audio interference goes 
through the house circuit and enters the 
amplifier at the power input and then gets into 
the signal circuits, including the driver and 
output transistors, through the DC power 
supply. The amplifier makers, therefore, should 


ensure that their designs make this impossible. 

There are, however, two things we can do to 
cut audio interference. The obvious one is to 
operate on a mains circuit which is relatively 
free from injected interference. It is asking for 
trouble to connect the hi-fi to the same power 
point or circuit as that handling an appliance 
subject to frequent switching. Unfortunately, 
few of us have a choice of circuits. 

Therefore, we must try to “block” the 
interference at the supply socket. This is easier 
said than done, and the connection of a shunt 
capacitor at the power point rarely helps much. 
So we have to work on the amplifier proper, 
although this is really a job for the 
manufacturers, as mentioned earlier. In effect, 
we have to bypass the mains-borne transients 
for the amplifier power supply. The illustration 
shows the power supply circuit of a typical 
transistor amplifier. In some designs, this may 
be followed by a transistor regulator. 

The OOluF capacitor across the 
transformer primary winding is often fitted but 
this is not enough. Superior suppression is 
achieved with the other .0033uF capacitors 
indicated with asterisks. These and the .OOluF 
across the mains should be of low inductance 
ceramic construction and of a voltage rating 



suited to the application. Sometimes the 
positive or negative of the bridge rectifier goes 
direct to chassis and so a capacitor at that 
point would not be used. 

This sort of modification should reduce the 
crashes, but in some cases further 
improvement is possible by connecting a 
.0033uF across the supply from the smoothing 
filter or series regulator. Indeed, a .0033uF 
across each bypass and smoothing electrolytic 
can also help, as some electrolytics represent 
substantial inductance in series with the 
capacitance. (By Gordon J. King, in “Hi-Fi 
News & Record Review".) ® 



★ Registered Trade Mark 


Mains Filter 



Aegis Range of mainsfilters consists of: 

MF2A 

240V 

0.5 amps 

LF 1 

240V 

2.0 amps 

MF5 

24QV 

3.0 amps 

MF8A 

240V 

5.0 amps 

These 

filters are Useful 

in reducing 

noise 

and hash carried 

through the 


mains. 

Distributors in all States. Write for 
technical details and prices. 


V 


AEGIS PTY. LTD. 

347 DAREBIN RD., THORNBURY, VIC. 
3071. P.O.BOX 49, THORNBURY. VIC. 
3071 PHONE 49 1017. 49 6792. 
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Part 2— • 

Chousing an 

This article concludes our discussion on the performance and other features of high quality amplifiers, the first part of which 
appeared in the August issue. The main article is followed by technical data for a number of preamplifiers, power amplifiers 
and tuners for those who prefer the unit approach; also for some special purpose amplifiers. 


DAMPING FACTOR: This is the ratio of 
load impedance to the amplifier’s internal 
impedance. A damping factor of 50 which is a 
typical figure for modern amplifiers, means 
that at the nominal output load of 8 
ohms, the output resistance would be 8 
divided by 50 or 0.16 ohms. A high damping 
factor means that the loudspeaker “sees” a 
low resistance which tends to damp any 
tendency for the diaphragm to vibrate at its 
natural frequency or resonance. 

It might be thought that the higher the 
damping factor, the more efficient this 
acoustic brake becomes, but in practice any 
increase above 20 results in little further 
improvement. This is because the resistance of 
the speaker voice coil is effectively in series 
with the output. Long speaker leads will also 
have an effect, as will crossover coils. 

(Damping factor is conventionally quoted 
at 1000Hz but it is actually more important 
in the region below about 150Hz, where the 
relevant loudspeaker cone is behaving as a 
piston involving substantial mass, inertia and 
“springiness”. Some amplifiers exhibit good 
damping at and above 1000Hz - where it 
matters least - but have very poor damping at 
the lowest frequencies. This usually results 
from an output coupling capacitor external to 
the negative feedback loop and exhibiting a 
reactance comparable in magnitude to the 
nominal load resistance. Ed “E-A”.) 

TRANSIENT RESPONSE: Transients are 
usually defined as sounds of short duration 
such as made by cymbals, piano, and other 
percussion instruments. However, they are 
also produced by many other instruments at 
the start of notes. Indeed these sounds play a 
significant part in stereo location (5). 

It is fairly well-known that amplifiers must 


have a wide frequency response to reproduce 
transients properly, but there are other 
factors involved. The response must be free 
from peaks and supersonic oscillations which 
can cause severe transient mutilation or 
“ringing” 

Most amplifiers these days use a high 
amount of negative feedback, and it is 
essential that the high-frequency response is 
carefully controlled with the necessary phase 
correction. 

Square-wave signals are used for testing 
and figure 6 shows four response 
characteristics: A shows a slight overshoot or 
ringing due to a small peak at about 60KHz 
and B shows the effect of a larger peak; this 
type of spurious oscillation may be 
continuous or it might be triggered off by an 
input signal or “switching transient”. Curve C 
has a restricted high frequency response 
which shows up as a rounding of the 
square-wave, and D has a wide frequency 
response giving excellent square-wave 
resolution with very slight rounding. 

Amplifier B would certainly sound “edgy” 
and harsh, while C would sound dull and 
lacking in “attack”. Amplifier A - the one 
with the small peak - would be more 
unpredictable in how the ringing might be 
modified by the loudspeaker load; it may 
improve slightly or it might even be triggered 
into an incipient oscillation like amplifier B. 

Transient response can also be adversely 
affected by some types of tone control, 
steep-cut filters. As far as specifications are 
concerned, few markers specify square-wave 
rise time which indicates both transient 
response and bandwidth to some extent, but 
3 microseconds at 10,000Hz would be 
considered excellent (see figure 7). In any 
case, a 1000Hz square-wave should be 
reproduced without rounding or overshoot 


(with tone controls in the “flat” or cancel 
position). 

Above 7000Hz the waveform will show 
appreciable rounding - depending on the 
overall frequency response. Sometimes 
inductive-capacitive loads are used for testing 
(no loudspeaker behaves as a pure resistance), 
and slight overshoot at higher frequencies is 
permissible under these conditions. 

STABILITY: Not often mentioned in the 
specifications but important for all that, is 
stability. A really good amplifier should be 
unconditionally stable, which means that 
there should be no signs of instability with 
any combination of inductive and capacitive 
loads. 

Because of the high amounts of negative 
feedback used to reduce distortion, the 
stability margin on some amplifiers might not 
be very great. Consequently, severe load 

conditions such as those caused by complex 
crossovers might result in sufficient phase 
shift to cause positive feedback or instability. 

In practice, the “problem” load most 

likely to be encountered is electrostatic 
loudspeakers, and readers who are 

contemplating the purchase of such 

loudspeakers should check that their amplifier 
is suitable. 

TONE CONTROLS: Dealing now with the 
preamplifier section we come to the tone 
controls. All control units have bass and 
treble controls - some have bass, middle, and 
treble and some divide the spectrum into even 
more ranges. The intention is to provide 
means of compensating for studio acoustics, 
recording deficiencies, room acoustics, and so 
on. 

For normal use a lift and cut of 10-12dB 
at 40Hz and 10,000Hz is more than adequate. 

Two types of control are in common use, 
the passive type and a feedback type 




Figure 8. Typical passive tone control characteristics. Figure 9. Baxandall tone control characteristics. 
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originated by P. J. Baxandall. 

The passive type has the effect (see figure 
8) of rotating the response about a central 
hinge, usually 1000Hz but the Baxandall type 
works in a different manner as the boost and 
cut are initially confined to the ends of the 
scale (see figure 9). This has the advantage 
that the lower bass frequencies can be 
boosted without appreciably affecting the 
300 to 500Hz region. 

At the treble end, the Baxandall would 
function like a filter in the cut position, but 
on the other hand you could not get a lift 
from the mid-range, if so desired, unless you 
turned the control almost fully up. So, both 
methods have their advantages and 
disadvantages. 

The addition of a mid-range control makes 
for greater flexibility - so do the more 
complex 4 and 5 unit controls. Whether such 
refinements are worthwhile is a matter of 
economics and personal choice. In most 
amplifiers the tone controls are ganged so 
both channels are controlled together but 
independent controls are provided on a few 
more elaborate amplifiers. 

HIGH FREQUENCY FILTER: In order to 
reduce distortion produced by imperfect 
broadcast transmissions, tape hiss and those 
“barbed wire strings” favoured by some 
recording companies, it is sometimes 
necessary to restrict the high-frequency 
response by means of a filter. Most of this 
distortion, along with pickup tracing 
distortion, affects the higher frequencies or 
upper harmonics, and the usual tone controls 
cannot always deal with it without destroying 
too much of musical value (throwing out the 
baby with the bathwater). 

In its simplest form, a filter might consist 
of a single switched unit operating from about 
7KHz although sometimes a choice of two 
frequencies such as 4KHz and 8KHz might be 
given. Many European amplifiers are fitted 
with more elaborate filters giving a 
continuous attenuation from 4 to 20KHz - 
plus another control which can vary. the 
actual rate of slope. 

(The simplest type of filter which merely 
introduces a capacitor across an active circuit 
produces a roll-off at the rate of 6dB per 
octave and offers little advantage over the 
ordinary treble tone control in its “cut” 
position. A filter which offers an attenuation 
of 12dB per octave or more will be much 
more effective in combatting noise and 
distortion, particularly if it also offers a 
choice of frequencies. Ed “E-A”.) 

LOW FREQUENCY FILTER: Sometimes 
termed a rumble filter, as this is its main 
function. It has been said that the rumble 
filter is a sign of defeat. Perfectly true, but it 
may well be the best practical way of dealing 


with a problem. Even quite expensive 
transcription motors produce some rumble, 
which is accentuated by stereo pickups that 
are, of course, sensitive in the vertical 
direction. 

A loudspeaker system that is very efficient 
at the low end could show up rumble but it 
must be emphasised that rumble at subsonic 
frequencies can produce considerable IM 
distortion by overloading the output stage or 
speaker system although it cannot be heard as 
a specific sound. 

Some pickup arms have what is in effect a 
built-in rumble Filter. (Some have resonances 
that could make matters worse!) But in any 
case, a low frequency filter is desirable. If it is 
switched, a frequency of 40Hz would be a 
good choice but if the filter is built in, then 
20Hz would be a better compromise. 

Most filters merely consist of a switched 
capacitor so, in order to arrive at a reasonable 
attenuation, the roll-off point has to be about 
200Hz; so we have another case of throwing 
that baby out with the bathwater! Here again, 
a filter with an attenuation rate of 12dB per 
octave, or more, offers a big advantage. 

LOUDNESS CONTROL: This originally 
was a separate level control that automatically 
lifted bass (and to a smaller extent treble) at 
lower volume settings. These days it refers to 
a switch that changes the circuitry to permit 
the normal volume control to perform those 
functions if so desired. 

At one time, much controversy centred 
about the need for such controls. Advocates 
refer to the Fletcher-Munson intensity curves 
which prove that the human ear is non-linear 
and that more power is needed at the low 
frequencies to produce the same apparent 
loudness when listening at low volume levels. 

Most readers are probably familiar with 
the Fletcher-Munson curves, which are shown 
in figure 10. Note that the curves are relative 
and that they are almost parallel above 
2000Hz. 

Now the theory is this: Suppose a 
symphony orchestra produces an intensity of 
90 phons, at the listening position and (out of 
consideration for the neighbours) we wish to 
reproduce this at a level of 70 phons, we 
apply compensation based on the difference 
between the appropriate level curves as shown 
in figure 10 and everything is fine. But is it? 

Critics say that the Fletcher-Munson 
curves were taken with sine waves and 
because of the effects of intensity on pitch 
and harmonic structures, they cannot apply 
to music. Moreover, we listen to live music at 
various intensities without being worried by 
bass deficiencies. 

They go on to ask, “Does an orchestra 
really sound that unnatural when we listen 
some distance away”? It is possible that the 



by George \N. Tillett 


desire for bass lift when listening at low levels 
is a psychological one. It is possible that the 
situation is complicated by the fact that some 
loudspeaker systems, particularly reflex types 
and very small bookshelf models, are 
non-linear and sound a little thin at low 
volume levels. 

So is a loudness control necessary or not? 
My own opinion - and I stress that is a 
personal opinion - is this: If you have a really 
good loudspeaker system it is doubtful if you 
will feel the need for such a facility. On the 
other hand, it does not cost much to provide 
and you need not use it if you do not want 
to! Another personal opinion: It really ought 
to be called a “softness” control! 

(In any case, the bass and treble balance 
can be manipulated with the normal bass and 
treble controls. Ed “E-A”.) 

HUM AND NOISE: A combined figure is 
usually quoted for hum and noise. The hum 
component consists of a mixture of power 
line frequency (50Hz) plus some second and 
other harmonics . due to smoothing 
deficiencies, power transformer radiation, etc. 

The noise or hiss is due to random 
impulses generated by valves, transistors, 
resistors - in fact any component passing 
current. It is almost aperiodic in form, that is, 
it is not confined to any particular frequency 
or bands of frequencies. In practice, there is 
an identifiable low-frequency component 
caused by transistor current variations. 

Specifications usually quote the figures for 
hum and noise in decibels related to the full 
rated amplifier power output. The 
disadvantage of this method is that a large 
amplifier can have identical noise figures to a 
smaller one but the background would be 
higher. 

Thus a 10-watt amplifier might have a 
measured noise of 10 millivolts at the output. 
This is one thousandth of 10 watts or 60dB. 
But a 100-watt amplifier with the same rating 
would deliver 30mV or more of noise at the 
output. If a significant amount of this was 
independent of volume control setting, the 
larger amplifier would suffer more noise in a 

HiiiiiiiiiiiiiiiiimiiiiiimiiiimiiiiiMiiiimiiiiiiiiiiitiiiiiiiiiiiiimiiNiiiiiiiiiiiiiiiHiiiiiiiii 

* George W. Tillett is editor of "Audio" 
Magazine of Philadelphia, USA. 
Acknowledgement is made to "Audio" and to 
the British Audio Annual ("Hi-Fi News") in 
which some of the material was previously 
published. 
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THERE CAN BE NO DOUBT! 

THE ADC.26(25) CARTRIDGE 
IS THE BEST IN THE WORLD 


This is not only the opinion of enthusiasts here in Australia who are now using 
this superb unit in preference to competitive top-bracket cartridges, but also 
the verdict of ALL reviewers throughout the world. Here are extracts of some 
reviews:- 


HI-FI STEREO REVIEW (USA), reviewed by Hirsch-Houck Laboratories: “We had to content ourselves comparing each (other) cartridge with 

the ADC.26(25) as representative of the best available and it emerged the better choice from each such comparison.” 

AUDIO MAGAZINE (USA): “We have long used it (the ADC.26) as a reference standard.” Please ask for a reprint of this most revealing independent 
cartridge survey by THE professional magazine which shows positively that the ADC.26 has by far the lowest IM distortion, best channel separation, 
flattest frequency response and most perfect square-wave pattern as displayed on the scope. 

HIGH-FIDELITY MAGAZINE (USA), reviewed by CBS Laboratories: “ADC has outdone itself with the model 26(25); we know of no pickup that 
comes near these compliance figures . . . this amount of compliance COMBINED WITH THE UNIT’S VERY LOW MASS enabled this cartridge 
to track the demanding test bands 6 and 7 of CBS STR 120 and the glide tones on STR 100 at an unprecedented low stylus force of 0.25 gram . . . 
tho 0.3 by 0.7 mil tip exhibited the lowest distortion yet encountered for a pickup . . . will play your records with unsurpassed clarity and accuracy.” 

THE GRAMOPHONE (UK), reviewed by John Borwick: “The ADC.25 im mediately demonstrated its superiority with all 3 styli ... all kinds of music 
were reproduced effortlessly ... the large elliptical stylus did seem to hide some of the blemishes on older mono records and the spherical was 
less edgy on RCA Dynagroove records ... my other word of comfort relates to the excellent quality of reproduction achieved by the less 
expensive ADC cartridges . . . quality of workmanship on all the ADC cartridges is exemplary.” 

HI-FI NEWS (UK), reviewed by B. J. Webb: "Final listening tests embraced a very wide range of recorded material beginning with known difficult 
discs; they were reproduced with a most satisfying cleanliness and ou r early impressions were confirmed over an extended period . . . experienced 

listeners agreed in considering the results TO BE OUTSTANDING IN QUALITY AND REFINEMENT EQUAL TO OR BETTER THAN THOSE 

OBTAINED FROM ANY OTHER PICKUP WE HAVE TESTED . . . perhaps the outstanding characteristic of this pickup is its neutrality, there 
is an admirable lack of coloration together with a more open quality, an "unveiling” as it were of the tone in comparison with the characteristic 
quality of moving-magnet types, which would seem to be the result of low tip mass, leading to clean tracing, the avoidance of overdamping and 
the long, smooth response.” 

HI-FI SOUND (UK), reviewed by John Wright:—This equipment report compares the ADC.26 with another fine top-bracket playback head and is 
most interesting. 

“The method of holding the stylus in by magnetic attraction makes replacement very easy indeed. It is not even necessary to unplug the headshell 
and cartridge to clean the stylus. With optimum bias correction the ADC.26 tracked at the phenomenally low weight of % gram while brand X 

required 1.1 gram, which frankly leaves us in some doubt as to what sort of test records brand X tracked at 0.1 gram, as in the advertisement’s 

claim ... the ADC.26 is the first cartridge we have encountered capable of GENUINELY AND CONSISTENTLY tracking at weights appreciably 
under 1 gram. Brand X ads. claim ‘lowest distortion of any cartridge.’ which is a very vague claim to check. . . we decided to investigate the ADC 
claim and simultaneously subject the cartridge to a rigorous IM distortion checkout ... we can state that the distortion components from brand X 
were greater than those of the ADC.26 . . . the ADC.26 consistently presented a greater wealth of inner detail (as compared to brand X) predictably 

giving the listener a sense of ease and security enabling him to listen to the music rather than the record . . . THE ADC.26 SOUNDS MORE 

LIKE MASTER TAPE AND LESS LIKE DISC THAN ANY OTHER CARTRIDGE WE HAVE TESTED.” 


The craftsmanship in the ADC. 26(25) is reflected in all ADC 
cartridges, eren in the budget priced, remarkable ADC.220X. 

EXCLUSIVE INTERSTATE DISTRIBUTORS: 

N.S.W.: Electronic Part, Pty. Ltd., 91A York St., Sydney 2000. 

W.A.: Arena Distributors (Australasia) Pty. Ltd., "Casablanca," 196 Adelaide Terrace, 
Perth 6000. 


Available from discriminating audio dealers. 


J. H REPRODUCERS CO. 

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 

TELEPHONE: 277-3066 

Exclusive Australian Agants for — ADC Cartridges and Amplifiers, Kef speakers, J. H./G. H. Unipoise Pickup 
Arms, Pritchard Arms, TRANSCRIPTOR TURNTABLES and the popular J.H. Synchronous Turntable. 



78 


ELECTRONICS Australia, September, 1971 








given situation than the smaller one. 

Some makers use a 1 watt reference figure, 
but if the full power figure is used then this 
must be borne in mind when making 
comparisons. 

The important question is: How much 
hum and noise can we accept and how much 
is inaudible? Here it is difficult to give a 
precise answer, as a lot depends on the 
proportions of hum and noise, the frequency 
response of the amplifier, response and 
sensitivity of the loudspeaker system, room 
acoustics, ambient noise, and other factors. 

Noise can be accentuated by peaks 
anywhere in the system, particularly in the 
loudspeakers, and a spectacular improvement 
can often be obtained by replacing the treble 
unit with a better one having a smoother 
response. This will, of course, not only reduce 
background noise but it will have an effect on 
tape hiss and record noise too. As a general 
guide, hum and noise should not exceed the 
following: 

Input Sensitivity Hum and noise 

unweighted 
(rel to 1 watt) 


Tape Head 2mV 50dB 

Phono 3mV 50dB 

Radio lOOmV 70dB 

Tape 200mV 76dB 

Preamplifiers are usually rated with 
respect to the output voltage which would 
give figures some 20dB higher than those 
above. 



The Luxman 202 has an exceptional 
range of facilities provided on the front 
panel , including level meters for each 
channel 

granted. Check specifications or reviews for 
information on this point. Ed “E-A”.) 

A few words on impedance: A value of 
47K will suit the majority of pickups and this 
has become the accepted standard. 

Few amplifiers have tape head input 
sockets these days and one of the reasons is 
the difficulty of correct matching. Tape heads 
have widely differing characteristics and there 
is also the question of tape speed. As a rule 
then, tape equalisation provided by a 
conventional amplifier is very much a 
compromise and it is much better to use a 
matched, equalised preamplifier inside the 
recorder and feeding the output into the 
amplifier at high level. 

CHANNEL MATCHING: Most likely 
cause of deviations from accurate channel 


RELIABILITY: It is no use having an 
amplifier with all the desirable features if it 
continually gives trouble. So put reliability at 
the top of the list .. . Here is where 
transistors score heavily over valves which, in 
theory, begin to deteriorate from the moment 
the unit is switched on. 

The most likely cause of trouble in 
solid-state amplifiers is the accidental shorting 
of the lousdspeakei terminals or abnormally 
high input transients which could damage the 
output and possibly the driver transistors. 
Fuses are only a partial protection (they do 
not blow fast enough) but the majority of 
amplifiers use protection circuits that limit 
current or switch off the DC power supply 
under overload conditions. 

STYLING: Well, we seem to have covered 
everything - except for the question of 
styling. This is very much a matter of personal 
taste, but, whether you prefer a simple, 
uncluttered control panel or one more like 
something from an Apollo space rocket, it 
should be functional. 

Knobs should not be too small to handle 
properly; switches should be positive; if knobs 
are inscribed with some indication of 
position, these indents must be near the panel 
marks to avoid parallax errors; inscriptions 
should not be too small or use unduly fancy 
typeface so a magnifying glass is necessary to 
read it; knobs ought not to be too close 
together. 



RIGHT: Figure 10. Fletcher-Munson equal loudness curves. 
LEFT: Figure 11. Relative level curves. 



SENSITIVITY: There is not much to be 
said about sensitivity - the figures in the 
table above are fairly typical. 

Due attention, however, must be paid to 
the overload factor, as the amplifier input 
stages come before the volume control. 

Regarding the question of signal-handling 
capacity, we find a very interesting situation. 
Phono pickups are usually rated at so many 
millivolts per cm/sec, thus some cartridges are 
rated at 2 millivolts cm/sec. Sometimes an 
average figure is given, eg, the output at 
7cm/sec but obviously the output at the 
maximum recorded velocity will also be 
important. 

When it is realised that these peak 
velocities may reach 30cm/sec it will be seen 
that the amplifier will have to cope with 60 
millivolts from the 999, and there are some 
cartridges that give an even higher output. 

To be on the safe side, then, the amplifier 
input stages must be able to handle a signal of 
at least 80mV. This was not too difficult with 
valve amplifiers but certainly posed problems 
for early transistor amplifiers using low 
voltage “front-ends”. However, the advent of 
high voltage, low noise silicon transistors 
eased the situation considerably, and some of 
the best amplifiers can handle signals up to 
lOOmV. 

. (Ability to cope with signals peaking to 
this value should still not be taken for 


matching are the ganged controls, particularly 
the volume control. Figures are rarely given 
but a good amplifier should maintain channel 
matching within 2dB at all control settings. 
The usual range provided by the balance 
control itself is plus and minus 6dB, more 
than enough to take care of divergencies from 
program sources and ancillary equipment. 

CROSSTALK: Crosstalk between channels 
posed some problems with valve amplifiers 
due to the high impedances involved but most 
transistor amplifiers have at least 30dB 
separation up to 10,000Hz or higher. 

FACILITIES: Some amplifiers boast a 
great variety of facilities such as headphone 
sockets, phasing switch, provision for centre 
channel, oscilloscope display, extension 
speaker switch, speaker mute, arrays of 
indicator lamps, and so on. 

Apart from the headphone socket, which 
is really a “must”, the rest are refinements 
which cost money; you have to decide 
whether they are worth it or not. 

Switched inputs for tuner, phono, and 
tape are more or less standard but it is 
definitely useful to have an extra auxiliary 
position for a cassette recorder or an AM 
radio. Two switched phono inputs are 
.provided on some amplifiers - useful for 
comparison purposes but probably not that 
important for most people. 


A recent trend is the use of slider units for 
some of the controls - usually for tone and 
balance. One advantage is that the actual 
positions can be seen from some distance 
away but many people find the old-fashioned 
rotaries a little easier to use. It’s a matter of 
opinion, because slide controls are used 
almost exclusively in recording studios — 
although they are invariably mounted in a 
horizontal plane. 

A final point concerns on/off switches: At 
one time it was always considered good design 
practice’ to mount these separately to avoid 
undue wear on the volume control. This is not 
so necessary these days and a combined 
control certainly helps to avoid a 
disconcerting blast of sound as soon as you 
switch on . . . Good Listening! 
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Wharfedale... 

sound for all seasons! 


I Simon Gray Pty. Ltd., 

28 Elizabeth Street, Melbourne, 3000 
I Please send me all the facts about the 
1 Wharfedale Triton . . . and the name 
| of my nearest Simon Gray dealer. 

| NAME. 

ADDRESS. 


.POSTCODE.. 


Introducing the 
most effective compact 
speaker system ever... 

THE NEW 
3-WAY 

WHARFEDALE 

TRITON! 


There’s no doubt — with three scientifically 
matched speakers the new Wharfedale Triton 
outclasses most other speakers twice the size 
and many twice the price. In the Triton an 
8* bass unit is complemented by a 5" mid¬ 
range speaker and a 1" tweeter; these specially 
designed and matched speakers offer restraint- 
free bass response 3 smooth middle frequencies 
with outstanding “ presence ” and high fre¬ 
quency performance which adds the final touch 
to a very satisfying compact speaker system. 

Examine the specifications of the Wharfedale 
Triton closely. See how much more the 
Triton offers in terms of musical promise. 
Then pay a visit to your nearest Simon Gray 
dealer and listen. You’ll be agreeably sur¬ 


prised; furthermore, as you listen, you will 
become more and more aware of Triton’s 
fatigue free sound. This is quality you can 
listen to hour after hour — quality that’s 
almost impossible to find in compact speaker 
systems. Wharfedale . . . truly sound for all 
seasons! 

SPECIFICATIONS: Size: 21*" x 9f" x 9". 
Frequency response: 55-20,000 Hz. 
Speaker complement: 8" bass unit, 5" 
mid-range reproducer, 1" tweeter. Cross¬ 
over: 7 elements, 3 way. Impedance: 4-8 
ohms. Power handling capacity — 18 
watts R.M.S. Finishes: Oiled teak or 
polished walnut. Recommended list 
price: $159. ‘sg.wt-877 



Australian National Distributors: 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington Street, Perth. Tel. 21 7861 


Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 * Tele 
Sydney Office: 53 Victoria Ave., Chatswood, N.S.W. Tel. 40 4522* 
Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526 
Adelaide Office: 301 South Terrace, Adelaide S.A. Tel. 23 6219 


HARFEPALE 
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SPECIFICATIONS AND DATA 

Preamplifiers, Power Amplifiers, Tuners, Receivers 


The information contained in the following list is published as a general guide to performance. Further information, and 
details of any special features incorporated, should be sought in maker’s literature. 


NOTES ON THE LISTINGS 

Power Output: This has been quoted as RMS 
watts, as this is the term commonly used by 
manufacturers, even though its use is open to 
question. Here, it should be understood to 
mean continuous power rating based on RMS 
load voltage. 

Prices: Where prices are shown, it should be 
noted that the basis of pricing varies between 
distributors and in many instances there is 
scope for negotiation at the point of 
purchase. 

AWA. Distributed by Engineering Products 
Division, Amalgamated Wireless (A'sia) Ltd, 
422 Lane Cove Road, North Ryde, NSW. 

Orthofidelity Tuner AM3. Price — $115. 
Tuning range: 525-1605KHz. Sensitivity: 
2uV. Features: Wide and narrow bandwidth, 
tuning meter. 

DYNACO. Distributor: Danish Hi-Fi Pty Ltd, 
698 Burke St, Camberwell, Vic 3124. 

Stereo 80 Power Amplifier. Price — on 
application. Output power: 40W RMS per 
channel. Freq. response: 15-15000Hz. Harm, 
distortion: 0.5%. Sensitivity: 130mV. 

PAT-4 Transistorised Stereo Preamplifier. 
Price — on application. Freq. response: 
20-20,000Hz. Harm, distortion: .05%. Inputs: 
Mag. or cer. phone, low or high level; tape 
head; tape amp. mic. tuner; aux, high or low 
level. Controls: Select, vol., bal., 2 bass, 2 
treb., high and low filters, loudness, paired 
stereo/mono switches. 

Stereo 120 Transistorised Power Amplifier. 
Price — on application. Output power: 60W 
RMS per channel. Freq. response: Not quoted 
(Power bandwidth 5Hz to 50KHz). Harm, 
distortion: 0.5%. 

HARMAN KARDON. Distributor: Recorded 
Music Salon. Collins St, Melbourne, 3000. 

Citation Eleven Professional Solid State 
Stereophonic Preamplifier/Audio Equaliser. 
Price — on application. Freq. response: 
5-225,000Hz ±0.5dB. Harm, distortion: .05%. 
Sensitivity: Low level — 1.5mV, High level — 
150mV. Inputs: 2 x mag. phono, four high 
level. Features: see manufacturer's literature. 
Citation Twelve Professional 120W Solid 
State Stereophonic Power Amplifier. Price — 
on application. Output power: 60W RMS per 
channel. Frequency response - 1-70,000Hz 
±0.5dB. Harm distortion: 0.2%. Sensitivity: 
1.5V. Features: see manufacturer's literature. 
Nocturne Three Thirty AM/FM Stereo Solid 
State Receiver. Price — on application. 
Output power: RMS power not quoted. 
Frequency response: 7-50,000Hz ±1.5dB. 
Harm, distortion: 0.8%. Tuning range (AM): 
BC band. Features: Tuning meter, flywheel 
tuning, selector switches for two or four 
I oudspeakers. 

Nocturne Two Thirty 40AM/FM Stereo Solid 
State Receiver. Price — on application. 
Output power: 10W RMS per channel. Freq. 


response: 7-130,000Hz ±2dB. Harm, distor¬ 
tion: 0.25% (1W, 1 KHz). Tuning range (AM): 
BC band. Features: Tuning meter, selector 
switch for two sets of loudspeakers, flywheel 
tuning. 

INTERDYN. Distributor: International 

Dynamics (Agencies) Pty Ltd, PO Box 261, 
Richmond, Vic 3121. 

Solid State AM Tuner. Price — $89.50. 
Tuning range: 525-1650KHz. Bandwidth: 
lOKHz. Harm, distortion: 1%. Sensitivity: 
18uV for lOmV out; 500uV for 250mV out. 
LUX. Distributor: International Dynamics 
(Agencies) Pty Ltd, PO Box 261, Richmond, 
Vic 3121. 

MQ 36 Stereo Power Amplifier (triode valve 
amplifier with transformerless output). Price 
— on application. Output power: 16 ohms — 
25W RMS per channel, 32 ohms - 35W RMS 
per channel, 50 ohms — 50W RMS per 
channel, 100 ohms — 1 00W RMS per channel. 
Freq. response: 2-200,000Hz +0 -IdB. Harm, 
distortion: 0.1%. 

MB 88 Main Amplifier (valve). Price — on 
application. Output power: 85W RMS. Freq. 
response: 20-20,000Hz +0 -0.5dB. Harm, 
distortion: 0.3%. 

MQ 60 Triode Valve Stereo Power Amplifier. 
Price — on application. Output power: 30W 
RMS per channel. Freq. response: 
30-80,000Hz +0 -IdB. Harm, distortion: 
0.3%. 

CL 35 Triode Valve Preamplifier. Price — on 
application. Output voltage: 2V rated, 20V 
max. Sensitivity: 1.3mV. Freq. response: 
10-30,000Hz ?0.5dB. 

MQ 860 Solid State Stereo Main Amplifier 
Modules. Price — on application. Output 
power: 30W RMS per channel. Freq. res¬ 
ponse: 20-50,000Hz (no dB ref.). Harm, 
distortion: .02%. Sensitivity: 500mV. 

FL 153 Electronic Channel Divider. Price — 
on application. Crossover Frequencies: 
Bass-mid - flat, 125Hz, 250Hz, 500Hz, 
800Hz, Mid-treble - 1.5KHz, 3KHz, 5KHz, 


7KHz, flat. Cut-off characteristics: 12dB or 
6dB per octave. Max. output: 4V. Harm, 
distortion: 0.1%. 


MclNTOSH. Distributor: Leroya Industries 
Pty Ltd, 266 Hay St, Subiaco, WA 6008. 

MC 3500 350W Power Amplifier. Price 
$2,280. Output power: 350W RMS. Freq. 
response: 20-20,000Hz +0 -0.5dB. Harm, 
distortion: 0.15%. 

MA 5100 Stereo Control Amplifier. Price — 
$895. Output power: 45W RMS per channel. 
Freq. response: 10-35,000Hz +0 -0.75dB. 
Harm, distortion: .09%. Sensitivity: Phono — 
1.9mV, Tape — 1.85mV, High level — 

262mV. 

MC 2105 Solid State Stereo Amplifier. Price 
— $1,313. Output power: 105W RMS per 
channel. Freq. response: 20-20,000Hz +0 
-0.25dB. Harm, distortion: 0.25%. Sensitivity: 
0.5V. Features: Output power monitor meter, 
overload protection. 

MC 250 Stereo Power Amplifier. Price — 
$760. Output power: 50W RMS per channel. 
Freq. response: 20-20,000Hz +0 -0.25dB. 
Sensitivity: .5V. 

MC 2100 Stereo Power Amplifier. Price — 
$1023. Output power: 105W RMS per 
channel. Freq. response: 20-29,000Hz +0 
-O.ldB. Harm, distortion: 0.25%. Sensitivity: 
.5V. 

MC 2505 Solid State Stereo Power Amplifier. 
Price — $900. Output power: 50W RMS per 
channel. Freq. Response: 20-20,000 +0 

-0.25dB. Harm, distortion: 0.25%. Sensitivity: 
0.5V. Features: Two output power monitor 
meters, overload protection. 

C 26 Solid State Preamplifier. Price — $700. 
Freq. response: 20-20,000Hz +0 -0.5dB. 
Harm, distortion: 0.1%. Sensitivity: Phono 1 
and 2 — 2mV for 2.5V output. Aux. Tape 1 
and 2, Tuner, — 0.25V for 2.5V output. 
Controls: Bass, treble, loudness, balance, 
volume, high and low filters. For other 
features, see manufacturer's literature. 


For Reliable Connections 



RESIN CORE SOLDERS 

O. T. LEMPRIERE & CO. LIMITED 


Head Office: 27-41 Bowden St., Alexandria. N.S.W., and 
at Melbourne—Brisbane—Adelaide—Perth—Newcastle. 
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Peter Clark says, I guarantee these are the ... 

Six best Tape-Decks in Sydney 
plus amplifiers, speakers 

This is the age of tape-deck! Everyone is adding one to their Radiogram or Hi-Fi. If you already have amplifier and 
stereo speakers, all you need is a tape-deck. If you don’t have a Radiogram, we quote below amplifiers and matched 
speakers to combine with your Tape-Deck to give you the perfect Hi-Fidelity Tape Stereo Music System. 12 MTHS. 
GUARANTEE & INSTALLED FREE. 



1. Hitachi“Carnegie” 
$139 

3-speed, four-track, beautiful teak 
cabinet. Includes conversion kit to 
tie this tape-deck into any radio¬ 
gram or Hi-Fi system. $14 deposit, 
up to 2 years to pay. Twelve months 
guarantee and installed free in 
your home. 

2. Pioneer “La-Scala” 
$199 

Brand new release, latest cassette 
tape-deck with automatic pop-up 
and stop. Controlled input-output 
with sliding controls. Few only at 
this low price. Dep. $18, 2 yrs. to 
pay. Guaranteed for twelve months 
and installed free in your home. 

3. “Sony TC 352” 
$236 

3-speed, four-track, frequency re¬ 
sponse 30-20,000 Hz. 3-head sys¬ 
tem for quality recording and 
monitoring. Selector for normal or 
special Hi-Fi tapes. Retractable 
pinch roller for easy threading. 
Free plugs, leads to connect with 
Radiogram $236, but perhaps we 
could make the price a little more 
generous if you ask. Dep. $24. 



4. Sony “366” $295 

True music-lovers will swoon over 
the glorious sound of "366”. Pro¬ 
fessional 3-head system; A/B moni¬ 
toring; automatic shut-off, if tapes 
break; mixing of voice and music; 
tape bias-selector for high or low- 
grade tape; noise suppressor. $295, 
but perhaps we could make the 
price a little more generous if you 
ask. $30 dep. 

5. “TEAC” 2010 $299 

(Limited quantity at 1970 price, 
$299. Next shipment will be $399.) 
Some people want the very best of 
everything! Here it is! Reputed the 
finest tape-deck in Japan. Con¬ 
tinuous playback in both tape 
directions, by automatic reverse. 
Hysteresis motor-drive. 3 "TEAC” 
ageless heads. 3 speeds, 4 tracks 
of stereo. $29 dep., 2 yrs. to pay. 

6. Swiss “Revox” $570 

Elegance and supreme precision in 
one magnificent cabinet. Genuinely 
professional tape-deck with 3 
motors, 2 speeds, 4 tracks, 3 heads. 
Frequency 30 to 20,000 Hz. Highest 
trade-in on this perfect musical in¬ 
strument. $55 dep., 2 years to pay. 
Installed free, to best advantage in 
your home. 


Match with these Amplifiers . . . 


. . . and these Speakers. 


“Monarch SA400” solid-state stereo ampli¬ 
fier, 28 watts of music power. Loudness con¬ 
trol, scratch filter, tape monitor, fused output 
stage. $85 

“Monarch 500W” solid-state stereo amplifier, 
80 watts music power, dual channel 1C equal¬ 
izer. Silicon transistor circuitry, only 0.2 p.c. 
distortion. $109 


“MSI 3100” Stereo amplifier. 20 watts music 
power. Separate bass and treble. Scratch 
and Rumble filter. Stereo headphone output. 
Special at only 

“Pioneer SA500” solid-state stereo amplifier, 
44 watts music power. Truly room-shaking 
performance when you want it. 20-50,000 Hz. 

$134 


“GT 500” speakers, large bass, crossover and 
treble in each cabinet. Matched pair $99 

“Wharfdale” Super-Linton Speakers, hand-tuned 
by world's most famous makers. Each cabinet 
has 8in. bass C.A.B. diaphragm treble, 4-element 
crossover. Matched pair $135 

“Fisher” XP55, American speaker system, walnut 
finish, 8-inch and 3-inch speakers in each box. 
Matched pair $200 


TtlfumetwStnmd 

/ INDUSTRI 


City at 387 George St., 
one door from Kodak, Tel.: 29-3371 

Parramatta, op. Astra Theatre, 

20 Macquarie St., Tel.: 635-0830 
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PIONEER. Distributor: Astronics Australasia 
Pty Ltd, 116-118 Clarence St f Sydney, NSW 
2000. 

QL-600 Quadralizer Amplifier (add-on 
amplifier for four-channel sound). Output 
Power: 16W cont, IHF. Freq. response: 
20-20,000Hz ±1dB. Harm, distortion: 0.5%. 

Note: This is a special amplifier for the 
production of four-channel sound when used 
with an existing amplifier. For full details, see 
manufacturer's literature. 

QUAD. Distributor: British Merchandising 
Pty Ltd, 49-51 York St, Sydney 2000. 

Quad 33 Solid State Control Unit. Price — on 
application. Freq. response: Within 0.5dB on 
all inputs. Harm, distortion: 0.1%. Inputs: 
Mag. phono — 2mV, 5.6mV. Ceram, phono - 
25-80mV. Tape - lOOmV, IV. Tuner - 
lOOmV, lOOmV. Controls: Bass, treble, filter 
slope, volume, balance, filter frequency. 

Quad 303 Stereo Power Amplifier. Price — on 
application. Output power: 45W RMS per 
channel. Freq. Response: 30-35,000Hz +0 
-IdB. Harm, distortion: 0.03%. Sensitivity: 
0.5V. 

Quad AM3 tuner. Price — on application. 
Tuning range: 510-1620KHz BC band, plus 
LW and three SW bands. Output: lOOmV. 
Features: Wide or narrow band selection 
switch, whistle filter, tuning indicator. 

RADFORD. Distributor: international 

Dynamics (Agencies) Pty Ltd, PO Box 261, 
Richmond, Vic 3121. 

SC.24 Preamplifier Control Unit. Price — on 
application. Output level: Variable, 0-3.9V. 
Inputs: Phono - 2mV. Aux.-2mV (RIAA or 
flat), 80mV flat. Tape — 80mV. Tuner 80mV. 
Distortion: .01%. Features: 4KHz, 7KHz and 
lOKHz filters; slider type controls for bass, 
treble, middle, balance, volume; variable 
pre-set controls for inputs. 

SPA.50 Stereo Power Amplifier, Price — on 
application. Output power: 50W RMS per 
channel. Freq. response: not quoted. (Power 
bandwidth 10Hz-500Hz). Harm, distortion: 
.02%. Sensitivity: IV. 

ROTEL. Distributor: International Dynamics 
(Agencies) Pty Ltd. PO Box 261, Richmond, 
Vic 3121. 

FAX-1000 AM/FM Stereo Receiver. Price on 
application. Output power: 50W RMS per 
channel. Freq. response: 10-50,000Hz 
±1.5dB. Sensitivity: Mag. phono — 2mV. Cryst. 
phono — 180mV. Aux. — 250mV. Tuning 
range (AM): 535-1605KHz. 

FAX-550A Solid State AM/FM Stereo 
Receiver with cassette recorder. Price — on 
application. Output power: 15W RMS per 
channel. Freq. response: 10-100,000Hz (no 
dB ref.) Harm, distortion: 0.3%. Sensitivity: 
Mag. phono — 2mV. Ceram, phono — 200mV. 
Tape — 400mV. Tuning range (AM): Not 
quoted. Special features: Has built-in stereo 
cassette recorder. 

FAX-660A Solid State AM/FM Stereo 
Receiver. Price on application. Output power: 
30W RMS per channel. Freq. response: 
15-35,000Hz±1.5dB. Harm, distortion: 0.2%. 
Sensitivity: Mag. phono - 2mV. Cryst. phono 
- 200mV. Aux. - 200mV. Tuning range 
(AM): 535-1605KHz. 

SANSUI. Distributor: Simon Gray Pty Ltd, 
28 Elizabeth St, Melbourne 3000. 

PA100 Public Address System Amplifier. 
Price - on application. . Output power: 40W. 


Freq. response: 100-10,000Hz +0 -3dB. 
Harm, distortion: 3%. Sensitivity: Mic. 
0.15mV, 1.3V, 1.3V. Phono - 2mV. Aux. - 
lOOmV, 100m V. 

QS-1 Quadraphonic Synthesiser (for 
four-channel reproduction from two-channel 
sources). Price — on application. For full 
description and performance data of this 
special purpose amplifier, please refer 
manufacturer's literature. 

STANDARD. Distributor: Magnecord, 276 
Castlereagh St, Sydney, NSW 2000. 

Model SR-A1OOTE Solid State AM/FM Stereo 
Tuner. Price — on application. Freq. range; 
535-1605KHz (AM). Features: Tuning meter, 
flywheel tuning, internal ferrite aerial, 
provisions for ext. aerial. (If FM performance 
is of interest, refer to maker's literature.) 

TEAC. Distributor: Australian Musical 
Industries Pty Ltd, 108 Elizabeth St, 
Melbourne 3000. 

AS-200 Integrated Amplifier. Price — $399. 
Output power: 50W RMS per channel. Freq. 
response: 20-80,000Hz +0 -IdB. Harm, 
distortion: 0.1%. Sensitivity: Phono — 2mV, 
2mV. Aux — 150mV, 150mV. Tape — 


150mV, 150mV. Tuner — 150mV. 

AG-3000 AM/FM Stereo Receiver. Price — 
$395. Output power: 36W RMS per channel. 
Freq. response: 20-30,000Hz ±1dB. Harm, 
distortion: 0.8%. Sensitivity: Phono - 2mV. 
Aux. — 150mV. Tape — 150mV. Tuning 
range (AM): 535-1605KHz. 

AG-6000 AM/FM Stereo Receiver. Price - 
$475. Output power: 50W RMS per channel. 
Freq. response: 20-30,000Hz ±1dB. Harm, 
distortion: 0.5%. Sensitivity: Phono — 2mV. 
Aux. — 150mV. Tape — 150mV. Tuning 
range (AM): 535-1605KHz. 

AG-7000 AM/FM Stereo Receiver. Price — 
$555. Output power: 65W RMS per channel. 
Freq. response: 20-30,000 ±1dB. Harm, 
distortion: 0.5%. Sensitivity: Phono — 2mV, 
Aux. — 150mV, Tape — 150mV. Tuning 
range (AM) 535-1605KHz. 

TEMPO. Distributor: Magnecord, 276 
Castlereagh St, Sydney, NSW 2000. 

AM200 Solid State Hi-Fi Tuner. Bandwidth: 
8KHz. Tuning Range: 525-1620KHz. 

Features: Whistle filter, internal loop and 
ferrite rod aerial, terminals for external aerial. 




Start to think positively about improving 
yourself now; getting a better job; earning 
more money. .You too should own your own 
home; your own car; have everything you 
want. The key to all this training and educa¬ 
tion is within your capabilities. 

THE ANSWER: International Correspondence 
Schools can help you get this training. I.C.S. 
can train you at home, in your own time, for 
a career in the job of your choice. 

WHAT KIND OF JOB DO YOU WANT? 
Perhaps you’d like to be a writer, journalist 
or become an advertising executive. If you like 
meeting people, then perhaps you would make 
a good salesman, sales manager or marketing 
executive. Perhaps you like to build? You 
could become a foreman, builder or engineer 


— electronics expert, or TV-radio repair spec¬ 
ialist. These are highly paid jobs. Jobs that 
are within your reach through I.C.S. training. 
OVER 236 I.C.S. COURSES. There are over 
236 I.C.S. Home Study Courses — one of 
them will undoubtedly cover the business you 
are now in or can help you break into an 
entirely new field. An I.C.S. Home Study 
Course can train you for the qualifying exam¬ 
inations in many professions. 

ACT NOW! Opportunities are everywhere — 
but you must be trained. Over 8 million 
people have enrolled with I.C.S. throughout 
the world. Take the first step now — fill in 
the coupon below and we will send you a 
FREE book about the I.C.S. course that suits 
your needs. 


YOUR FUTURE CAREER COULD BE LISTED HERE 


Accountancy 
Secretarial 
Cost Accountancy 
All Public Exams. 
Bookkeeping 
Small Business Owners 
Office Management 
Club Administration 
Shorthand-typing 
Modern Supervision 
Hotel-Motel Management 
Retail Merchandising 
ISME Marketing Exams. 
Sales Management 
Salesmanship 
Window Display 
Advertising Exams. 
Copywriting 
Commercial Art 
Painting in Oils 


Water-Colour Painting 
Caricature—Cartoons 
Showcards—Tickets 
Signwriting 
Professional Writers 
Short Story Writing 
Freelance Journalism 
Script Writing 
Photography 
Interior Decorating 
Home Dressmaking 
Pattern Drafting 
Hostess—Entertainiog 
Etiquette 

Foreign Languages 
English—Maths. 
General Education 
Nurses Entrance 
Police Entrance 
Building Trades 


Draughtsmanship 
(Mech., Arch., Elect., etc.) 
Carpentry & Joinery 
Heating—Ventilation 
Air Conditioning 
Plumbing 

Estimating & Quantities 
Concrete & Struct. Eng. 
Surveying & Mapping 
Highway Engineering 
Clerk of Works 
Business Letters 
Civil Engineering 
I.A.M.E. Exams. 

Refrigeration 
Motor Mechanics 
Farm Machinery 
Diesels 

Driver’s Maintenance 
Electronics 


TV & Radio Servicing 
or Engineering 
Welding—Gas & Elect. 
Jig & Tool Design 
Eng. Drivers Exams. 
Industrial Chemistry 
Plastics 

Soft Drink Mnfg. 
Psychology 

Industrial Management 
Business Management 
Computer Programming 
Maths for Engineers 
Production Engineering 
Small-Boat Sailing 
Boiler Attendant 
Decimal Currency 
Mercantile Agents 



1 International Correspondence Schools. 

Dept. 695—400 Pacific H'way, Crow’s Nest, N.S.W. 

Tel. 43 2121. Branches all States and New Zealand. 

Send me FREE book on. 

Name (Mr., Mrs., Miss) . Age. 

ALL CAPITAL LETTERS PLEASE 

Address..... 

Occupation.Phone. 

Special Tuition Avail¬ 
able for ALL Exams., 
including: MATRICU¬ 
LATION, SCHOOL CER¬ 
TIFICATE, LEAVING, 

UNI ENTRANCE INST. 

OF SALES ADVERTISING 
INST. OF AUST. 

SOC. OF ACCOUNTANTS, 
INST. BUSINESS 
ADMINISTRATION 

INST. OF SECRETARIES. 
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New from 
McMurdo 


SELECTION 


(160 Components 
in packs and trays, 
Part numbered 
and priced.) 


Now at all leading 
£ wholesale stockists 

^ From McMurdo’s new electronic 
F hardware stand ... the most 
Ps, complete range of electronic 

hardware components in Australia 
^ . .. including latest 1C Sockets, 

Mounting Devices and Heat Dissipators 

Components for 

U □ Service 

Lv Jk 

a**- □ Development 

□ Amateurs 

^ | □ Science 

□ Manufacturers 

^ □ 220 page electrical components 

manual also available. 


Look for the McMurdo ADELAIDE General SYDNEY George Brown & MELBOURNE Radio Parts 

display stand at electronics Accessories. Newton Co. General Accessories. Pty. Ltd. City & East 

stockists NOW! McLaren Ltd. Gerard & Malvern.TV Replacement 

D _ DTU n Goodman Pty. Ltd. BRISBANE Chandlers Pty. Ltd. J. H. McGrath & 

aTTTwFF y - A.C.T. Electronic Pty. Ltd. Douglas Co Pty. Ltd. 

Cairns instmmnnt Sarvinas Components Electronics Pty. Ltd. 


M c MURDO (AUSTRALIA) PTY. LTD. 


Head Office and Factory: 

17-21 Carinish Road, Clayton, Victoria. 3168. Tel. 544 3033 
N.S.W. 242 Blaxland Road, Ryde. 2112. Tel. 807 1944 
S.A. 346-348 Carrington Street. Adelaide. 5000. Tel. 23 1535 
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ELECTRONIC 


COMPONENT 


:? oTi n 




F^' - * 'tr 

1 1 i 




ELECTRONICS Australia, September, 1971 





































On the track of a snowball . . . 


Ever had one of those cases where the original fault seems to have snowballed 
right through the set? I had a beauty the other day, and tracking down all the 
faults was quite a job. 


The culprit was a solid state Japanese 
portable TV set; not the kind of device I would 
willingly choose to trace any kind of a fault in. 
let alone one as complex as this turned out to 
be. Still. I didn't know what was in store when 
I started — which perhaps was just as well. 

The customer's complaint was simple; no 
picture. More accurately, as I determined, 
there was no raster. This was an important 
point, because it suggested failure of the tube 
operating conditions, rather than failure of the 
video system. 

Almost automatically, my first check was of 
the EHT supply. In the old days this- check 
usually consisted of holding the EHT lead near 
the chassis and noting the length of spark 
which it produced. With a little experience, one 
could judge the performance of the stage quite 
accurately. And if one happened to short the 
EHT lead to the chassis in the process — well, 
it didn't matter very much. 

Unfortunately, solid state circuits are not 
nearly so tolerant. When a high voltage breaks 
down an air gap. the impedance path is 
relatively low. and there is a very real danger 
that the resultant current flow could be higher 
than a solid state EHT rectifier can stand. 

Fortunately, there is a modified technique 
which appears to be just as effective and. as far 
as I can determine, quite safe. If one holds the 
EHT lead an appropriate distance from the 
ultor connection of the picture tube it is 
possible to produce quite a substantial spark 
from a system which is working correctly. 
Presumably, there are sufficient losses in the 
capacitor formed by the ultor to allow this to 
happen, yet these are high enough to prevent 
any risk of excessive current flow. 

As far as this particular set was concerned. I 
could detect no EHT voltage at all — w-hich 
isn't a bad reason for there being no picture. A 
closer examination of the EHT system 
provided an immediate clue; two power diodes 
were badly blackened. Both of these were 
connected to tappings on the line output 
transformer, one functioning to provide a DC 
focusing voltage for the picture tube. The other 
was the damper diode. 

Thus alerted. I checked both diodes. Both 
were shorted. In seeking a cause I checked the 
filter capacitor following the focusing diode 
and found that to be shorted also. Apparently 
the capacitor had failed first and taken the 
diode with it. I could find no explanation as to 
why the damper diode had failed. Anyw'ay, I 
reasoned that all I had to do was replace these 
three faulty components and all would be well. 

Having obtained suitable replacements and 
fitted them I switched the set on hopefully. At 
first it looked as though I had achieved 
nothing, for no picture appeared on the screen. 
Then, after a couple of minutes. I was 'able to 


make out a faint picture. By shading the face of 
the tube, drawing the blinds, and generally 
reducing the ambient light as much as possible. 
I was even able to recognise the image. Well. I 
had to admit that it was an improvement, 
though I can't say that I felt very encouraged 
by it. 

I checked the EHT again. I found a spark 
this time, but it w'as a pretty poor effort. The 
only good point seemed to be that the 
symptoms were consistent. 

At this point I fished out the CRO. It is one 
thing to look for faults in a unit which has 
failed completely and quite another in one 
which is dithering between "go" and "stop". In 
the former case one can usually assume a 
catastrophic failure of at least one component, 
and which will be revealed by a few simple 
tests. In the latter case it can be the partial 


width should bear a definite relationship to the 
distance between pulses; a definite 
"mark/space ratio" in other words. More 
precisely, the pulse width is usually about one 
sixth the width of the distance between pulses, 
or a mark/space ratio of about five to one. 

I hadn't thought a great deal about this 
before, but when I did stop to think about it I 
realised that there is a very.good reason for this 
ratio. To ensure optimum all round 
performance of an EHT system, it is 
customary to "tune" the line output 
transformer to resonate at three times the line 
output frequency. (15,625 x 3 = 46.875). 

Since this produces a pronounced third 
harmonic content in the output pulse, it is not 
surprising that it has a significant effect on the 
shape and u-idth of the pulse. In fact, it results 
in a pulse whose w'idth is approximately one 
sixth of the distance between pulses. 

By comparison, the pulse I was observing 
was only about one third the width of a normal 
pulse, and was followed by a very small pulse 
occupying the position I would expect to mark 
the end of the normal pulse. In short, two 
narrow pulses marking the boundaries of what 
should have been one wide pulse. 

The resonance of the transformer is a 
product of all the capacitance connected 
across it, so that failure to resonate properly 
could be the result of failure of any one of 
several components. 

One major source of capacitance is the 
boost capacitor. This was across the lower half 
of the transformer or. more precisely, from the 
line output transistor collector to chassis. It 
was. in fact, two capacitors in parallel, an .047 
and an .022. Suppose one of them had gone 
open circuit? It could easily upset the 
resonance of the system and produce 
symptoms very like those I had observed. 

As a temporary measure I tacked another 
.047 on to a pair of leads and connected it in 


The basic circuit of 
the horizontal out¬ 
put section of the 
set, which should 
help in following 
the story. 



failure of one or more components, or any 
combination of defects which, individually, 
may appear to be insignificant. I thought it best 
to start from scratch and try to find out exactly 
what was going on. 

I clipped the CRO lead onto the collector 
of the line output transistor and checked the 
waveform. Two things were immediately 
apparent. The amplitude of the line output 
pulse was much greater than I would have 
expected, and the width much less than I would 
have expected. 

Based on past experience, i would have 
expected a peak voltage of between 75 and 
100V, and reference to the circuit confirmed 
that this set fell into that range; about 85V to 
be exact. In fact, the peak on the CRO was 
well above the 200V mark. 

Experience also suggested that the pulse 


parallel. I reasoned that, if either one was open, 
this value should be close enough to give some 
indication. Sure enough it did. The pulse shape 
dropped and widened to what I considered was 
pretty close to normal. There was only one 
snag; I still didn't have any worthwhile EHT. 

Well, regardless of what might or might not 
be wrong with the boost capacitors, it seemed a 
good bet that there was something wrong 
elsewhere in the circuit. 

The components I had checked so far were 
outside the EHT cage proper, which was a 
small metal box about two inches high and 
about three inches square. Since I had checked 
everything I could think of outside it seemed 
like a good time to look inside. From the circuit 
I had deduced that, in addition to output 
transformer and the usual associated 
components, it contained a voltage tripler 
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An Exclusive from 

WESTINGHOUSE 


Westinghouse now offer a solution to the problem, so 
often facing designers of medium power transistorised 
circuits, of obtaining suitably packaged economical 
rectifiers. They have developed new Centre-Tap Silicon 
Assemblies capable of 20 amperes forward current with 
voltage ratings 100-600 volts. This unique series of 
double diode assemblies available with either anode or 
cathode base feature . . . 

(1) Enhanced overload to mean current rating ratio which 
obviates the necessity of employing diodes with a high 
mean current rating purely to obtain a suitable inrush 
current capability. 

(2) Standard T03 package which permits mounting on 
normal transistor heat sinks. 

(3) Low cost compared with employing conventional 
diodes. 

SILICON DIODE CENTRE-TAP ASSEMBLIES 
SXRC10/SXRN10 20 AMP RATING 
Cat. No. 

S1RC10 S2RC10 S3RC10 S4RC10 S5RC10 
S1RN10 S2RN10 S3RN10 S4RN10 S5RN10 


NEW LOW POWER SILICON DIODES 
type SXM3 (also the series 1N5400- 
1N5408). The diode allows forward 
currents of up to 3 amperes with voltage 
ratings of 100-1,200 volts. It is 
encapsulated in a moulded case which 
provides a high degree of protection from 
humidity and high insulation resistance. 
Axial wire leads form the anode and 
cathode connections and provide the main 
thermal path for the dissipation of losses. 

PLASTIC ENCAPSULATED 3.0A DIODE 
SXM3* AND 1N5400 SERIES 
Cat. No. 

SI M3 (1N5400) S4M3 (1N5403) S8M3 (1N5406) 
S2M3 (1N5401) S5M3 (1N5404) S10M3 (1N5407) 

S3M3 (1N5402) S6M3 (1N5405) S12M3 (1N5408) 

* PREFERRED TYPE 

Other devices available from Westinghouse 
include Diodes and Thyristors with ratings 
up to 1,000 amperes up to 3KV. 


WESTINGHOUSE CONTROLS 


A DIVISION OF 

Me KENZIE & HOLLAND (AUST.) PTY. LTD. 


Melbourne: 

head office: Stephenson St., Spotswood, VIC., 3015. P.0. Box 4, Newport, VIC., 3015, AUSTRALIA. Tel.: 391 1222. 


Sydney: 

282A Lyons Rd., 

Five Dock, N.S.W., 
2046. Tel.: 83 4755. 


Brisbane: 

Holland St., Northgate, 
OLD., 4013. P.0. Box 10, 
Brisbane, OLD., 4001. 
Tel.: 67 1001. 


Adelaide: 

207-209 Angas St., 
Adelaide, S.A., 5000. 
Tel.: 23 1144, 

23 1177. 


Perth: 

Geo. Moss Pty. Ltd., 
1014 Woolwich St., 
Leederville, W.A., 
6007. Tel.: 81 2033. 


Tasmania: 

Hobart: H. M. Bamford, 228 Murray 
St., Hobart, 7000. Tel.: 34 3781. 
Launceston: H. M. Bamford, 212 York 
St., Launceston, 7250. Tel.: 31 4077. 
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circuit from which was derived the EHT. 

This consisted of three thermionic rectifiers, 
employing directly heated filaments, each with 
its own filament loop, and three 500pF 6KV 
ceramic capacitors in a standard tripler 
configuration. 

However, it was only when I lifted the top 
off the cage that I realised how ingeniously all 
this had been packed into such a small space. 
The transformer occupied most of the space 
but on top of it, immediately beneath the lid, 
was a moulded plastic block carrying the 
tripler components. The main feature of the 
moulding was three channels in which rested 
the three small rectifier valves. These were a 
little thicker than a pencil in diameter, and 
reminded me of the valves once used in hearing 
aids. 

A row of terminals moulded into each end of 
the block provided anchor points for the valve 
connections and also support points for the 
associated capacitors. Altogether a very neat 
little package. 

I was able to lift it out and prop it up 
temporarily so that there was no danger of 
flashover then, having identified the relevant 
points, I stood clear and switched the set on. 
Armed with the VTVM EHT probe I 
proceeded to check the voltage at each stage of 
the tripler network. At the top of the EHT 
transformer, all I could measure was some 700 
volts; a poor effort which set me wondering 
again whether I had missed something around 
the output transistor. 

However, I determined to complete this 
check now that I had started it, and moved the 
prod on to the next check point. Had all been 
well I would have expected to find the voltage 
— puny though it was — doubled at this 
point. Instead it was the same. I had a feeling 
that at last I was getting somewhere. 

I moved the prod on to the next point, which 
was the EHT lead connection and found that 
this last section was apparently doubling as it 
was intended to; delivering about 1500 volts. 

Then I noticed something else. The plastic 
moulding in the vicinity of one of the capacitors 
was slightly deformed, as if by heat. I switched 
the set off and touched the capacitor with my 
finger. My reaction was instantaneous, both 
physically and vocally. The capacitor felt more 
like the tip of a soldering iron and I cursec 
myself for being so foolhardy. 

But it was worth the discomfort. Thus 
alerted I lifted one end of the capacitor and 
checked it for leakage. For all practical 
■purposes it was a dead short. Gratifying 
though this discovery was, I couldn’t help 
wondering whether this was the end of the line. 

Having obtained a new capacitor I replaced 
the old one, restored the tripler assembly to the 
cage and screwed the lid on. Then I switched 
the set on and checked the EHT. Not only did 
it produce a normal looking spark but removed 
any lingering doubts by also producing a good 
quality picture. 

However, there was still the matter of the 
boost capacitor. Did the circuit really need the 
extra capacitance I had fitted, or had it merely 
compensated, in a bodgie kind of way, for the 
effect to the shorted tripler capacitor? I lifted 
the extra capacitor and tried again. The .result 
left no doubt; the spike reverted to its original 
tall and skinny shape while sounds of hissing 
around the EHT system generally, and a 
couple of splats from inside the cage, left little 
doubt that the EHT voltage had shot up by an 
alarming amount. I switched off hurriedly; too 
much of that and I would have to start all over 
again. 

I tested the .047 first, and was gratified when 
I found it was open circuit. I also tested the 
.022 and was rather shocked to find that it, 
too, was open circuit. 

Which adds up to a pretty formidable list of 
faulty components. The damper diode, the 


focusing voltage filter capacitor and associated 
diode, two capacitors making up the total 
boost capacitance, and one tripler capacitor. 

No wonder the set wouldn’t work! More 
to the point, I find it hard to believe that all 
these failures happened at around the same 
time by sheer coincidence. It seems much more 
likely that the failure which occurred first 
created an overload situation which 
snowballed through the other components. The 
question is, what happened first? 

My tip is that one of the boost capacitors 
went open circuit first. This would have 
produced a higher voltage spike and an 
increased voltage at all the other tappings on 
the transformer. This probably proved too 
much for the filter capacitor on the focusing 
voltage tap, which failed, taking the associated 
diode with it. Similarly, and at about the same 
time, both the damper diode and the tripler 
capacitor succumbed to the higher voltage. 

To change the subject abruptly, here is a 
thought on multimeters. While on a trip to the 
city recently, to order stock, I met a friend on a 
similar mission. Naturally, we started to talk 
“shop”. 

“I imagine”, he said, “that, like myself, 
you still use one of the older type 
multimeters based on a one mill meter. It’s all 
I need for many routine jobs and they can 
stand up to a terrific amount of hard work”. 

I agreed that I did, in fact, use such a 
meter. Indeed, I believe most fellows do, and 
they are popularly referred to as “bench 
bashers”. While no match for the 20,000 ohm 
per volt types and the VTVMs when it comes 
to a sticky situation, they still have their place 
in the scheme of things. 

So, I inquired, what was the problem? 

“It’s the high ohms range battery”, he 
replied. 

“In the old days we used three 703 type 
batteries, in series, to give thirteen-and-a-half 
volts. With the one-and-a-half volt battery 
used for the lower ranges this gives 15 volts”. 

“Well, 703 batteries are getting harder and 
harder to track down, they are a lot dearer 
than they used to be, and they seem to have 
poorer shelf life. Sometimes that seem to last 
only a few months. So I’m trying to find a 
substitute.” 

“I know how you feel”, I replied. “I’ve 
been thinking along exactly the same lines. In 
fact, I’ve already had a look at the battery 
list, and I don’t think there is a chance that 
you’ll find a thirteen-and-a-half volt type. 
There is more chance of finding a 15 volt 
type. 

“However I realised the other day that in 
most circuits a 15V battery could be used, 
simply by modifying the circuit so that the low 
range battery is no longer in series”. 

Eventually we found ourselves in front of 
the dealer’s counter, and perforce had 
suspended the discussion while we made our 
various purchases. That finished, however, it 
occurred to me that the fellow behind the 
counter — whom we both knew well and who 
was well clued up technically - might be a 
logical person to solve our problem. 

So I briefly stated the problem and asked 
him whether he had either a 13.5V or 15V 
battery in the same general price range and 
size as the miniature radio batteries. His reply 
was immediate. 

“Got just the thing for you”. 

And he reached for one of his battery 
stock containers and fished out two small 
15V Eveready batteries. The larger of the two 
was a type 411 and, according to the maker's 
data sheet which he also produced, it measures 
1-1/32 x 5/8 x l-29/64in high. The smaller one 
was a type 404 which measures 39/64 x 19/32 
x l-3/8in high. 

Both were originally designated as 
photoflash types but appeared to be a very 
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sub -minature 
switches 



TOGGLE 


Water 
Proof". Centre-off 
fr Alternate actions. 
SPDT, DPOT. 


TOGGLE, Centre- 
Off. Alt., Mom., 
SPOT, DPDT, 3PDT, 
4PDT, Coloured 
caps. 


TOGGLE, "Accident 
Proof" lever lock. 
SPDT, DPDT, 3PDT, 
4PDT. 


PADDLE, Coloured 
Levers, S P DT, 
DPDT. 


All switches shown actual size and EX STOCK. 


IRH Components 
Pty. Limited 

The Crescent, 

Kingsgrove, 

N.S.W. 2208, 
Phone:50-0111 


THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 


Please forward the latest edition 
of your switch catalogue. 

NAME:.... 

COMPANY: ....... 

ADDRESS:...... 

_____PC___ 
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HIGH QUALITY, HIGHER POWER, 

LOW PRICE. 



VOLUME 


■TONE 


BALANCE 

normal. 


piONeerc 

rEREQ AMPLIFIER 

mo del SA-6O0 


SPECIFICATIONS: 


Continuous Power Output: 

19 watts + 19 watts 

(both channels driven) RMS 

(8 ohms) 

Harmonic Distortion: 

Less than 0.5% 

Inter Modulation Distortion: 

Less than 0.5% 

Power Bandwidth (1 HF): 

10 to 50,000 Hz (8 ohms, 
harmonic distortion less 
than 0.5%) 

Frequency Response: 

15 to 70,000 ± IdB 

Damping Factor: 

30 (8 ohms, 1 KHz) 

Input Sensitivity/Impedance: 

PHONO: 1. 2: 2.3 mV/50 k 

(1 KHz, rated output) 

ohms 

MIC: 3.3 mV/20 k ohms 
TUNER: 200 mV/95 k 
ohms 

AUX: 1, 2: 200 mV/95 k 
ohms 

TAPE MONITOR: 1, 2: 

200 mV/95 k ohms 

Recording Output: 

TAPE REC: 1. 2 (pin jack): 
200 mV 

TAPE REC: (DIN 
connector): 30 mV 

Bass Control: 

- 15 dB. + 13 dB/50 Hz 

Treble Control: 

- 10 dB, + 9.5 dB/ 

10 KHz 

Low Filter: 

- 6.5 dB/50 Hz 

High Filter: 

- 8 dB/10 KHz 

Loudness Contour: 

+ 13 dB/50 Hz, + 7 dB/ 
10 KHz, with volume 
control set at — 40 dB 
position 

Hum and Noise (IHF): 

PHONO: better than 

- 80 dB 

TUNER, AUX: better than 

- 95 dB 

Channel Separation (1 KHz): 

PHONO: more than 50 dB 
TUNER, AUX: more than 

55 dB 


This handsomely styled unit from PIONEER is 
perfect for the stereo enthusiast who is build¬ 
ing his system within a stipulated budget. The 
SA 600 provides professional performance at 
a very practical price. It uses only long-life, 
low-noise silicon transistors, thus the fre¬ 
quency response and signal-to-noise ratio are 
superb. Two tape decks or two speaker 
systems may be used with the SA 600 and the 
unit may also be adapted for multi-amp use. 
Equipped with two pairs of PHONO, TAPE 
and AUX input terminals it may be used for 
tape-to-tape duplications or two sets of 
speakers may be used simultaneously to com¬ 
pare the qualities of each system. 

‘Sound proof that the best can cost less at 
your nearest authorised PIONEER dealer.’ 

(U) PIONEER 


V4279 
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attractive proposition in our application, the 
404 particularly so. Based on retail prices, this 
is how the three batteries stack. The 703s - 
when you can get them — cost 59c each, or 
$1.77 for the set of three. The 411 costs 
$1.00 and the 404 costs 70c, or about 40% 
only of the price of a set of 703s. For those 
of us who are privileged to buy at better than 
retail prices the figures are lower all round 
and with a ratio slightly more in favour of the 
404. In fact, it is approaching one third. 

But that is not all. A set of 703s have to 
be made up into a single battery by soldering 
jumper leads from terminal to terminal and 
strapping all three together with insulation 
tape. It doesn’t sound much, but its a fiddling 
chore most of us would be happy to do 
without. Both the 404 and the 411 are 
designed for use with spring terminals and a 
simple “clip in” holder would not be hard to 
fabricate. (Soldering to the terminals is 
permissible, but must be done with a 
minimum application of heat.) 

And, finally, there is every indication that 
we can expect a significantly longer shelf life 
from these than from the old 703s. 

Needless to say, my colleague and I could 
hardly get the small change out of our 
pockets fast enough. 

Back at the shop I tackled the job of 
modifying the meter to take a 15V battery. 
There was very little to it really. As is typical 
of this type, the positive terminal of the 1.5V 
cell is the common side, with the positive of 
the 13.5V battery connecting to 1.5 V 
negative terminal to provide the required 
series connection. All I had to do was take the 
old 13.5V positive lead and transfer it to the 
1.5 V positive lead. The whole operation took 
me less time than it would have done to make 
up a battery from three703s, and I expect the 
results to be much longer lasting. ® 


NOTES AND ERRATA 

IC VOLUME COMPRESSOR (February 
1970): The LM370 integrated circuit is no 
longer generally available in the 10 lead TO-5 
package but has been replaced with an 
electrically identical unit in a 14-lead 
dual-in-line package. The diagram below 
shows the lead equivalence of the two 
packages. 


/\ INKIT 

a Vcr C0NTWlC 

OUTPUT C0NTWl 1 
SOUflCH 

THRESH010 CONTROL A 
JUCLCH OUT MOUNO 

GROUND 

VIEWED FROM VIEWED FROM 

BENEATH ABOVE 

DELTAHET RECEIVER (March and April 
1971): The following corrections should be 
made to wiring diagrams. IF Amplifier - 
Include capacitor across E & B of TR2 8. BFO 
injection should go to E and not B of TR29. 
Crystal Oscillator and Harmonic Generator — 
TR7 and TR8 should read TR12 and TR13. 
First VFO — C52 should go to the earth, 
instead of to 10V. RF Amplifier — Delete 
0.1 uF capacitor from second RF choke to 
earth. .OOluF output capacitor should read 
330pF. 

SCR SPEED CONTROL for Electric Drills 
(May 1971): In the parts list, BT101/500R 
should have been specified instead of 
BT100A/500R which has lower ratings. 
However, it is permissible to use the 
BT100A/500R with drills having nameplate 
ratings up to 1 amp. A 1 amp fuse should be 
fitted if this is done. Note that with some 
SCRs having very low gate trigger voltages, 
the 1.8K resistor will be too high, so that the 
drill will run at a constant high speed, 
regardless of the setting of the speed control. 
The 1.8K resistor should be reduced to give a 



SQUELCH 
THRESHOLD 
— R SQUELCH OUT 

-a 


suitable minimum drill speed, with the 
potentiometer at minimum setting. 

A & R BRIDGE RECTIFIERS (May 1971): 
In the review on page 12 3 it is stated that the 
EB 10/400 has an average current rating of 10 
amps into a resistive load at a heatsink 
temperature of 75 degrees Centigrade. This 
should be 20 amps. 

PLAYM ASTER 132 AMPLIFIER (June 
1971): The portion of the text referring to 
the power supply (second last paragraph, page 
45) mentions the three transistors used in this 
section of the circuit as TR16, TR15 and 
TR14. These should read TR29, TR28 and 
TR27, respectively. For a greater margin of 
safety for the Vceo rating of TR27, a BFW57 
or BFY50 can be substituted. 

The power amplifier board layout on page 
46 shows a 25uF capacitor immediately above 
an unlabelled capacitor towards the right 
centre position. The 25uF capacitor 
should be a 4.7uF 63V capacitor, facing in 
the same direction, and the end mounted 
unlabelled unit immediately under it should 
be the 25uF one. The topside photograph on 
page 49 shows a copper-strapped transformer. 
This strap was added to the transformer 
during development, and is not needed, as 
signal-to-noise ratios are the same with or 
without it. 

PLAYMASTER 132 STEREO AMPLIFIER (June- 
July 1971): Some constructors have experienced 
premature or spurious triggering of the power supply 
overload protection circuit It would appear that the 
unconventional circuit configuration used for the 
BRY39, designed to take advantage of the special 
characteristics of this device, may make it unduly 
sensitive to spurious triggering. Because of this we 
suggest that constructors change the circuit to the 
more conventional configuration, by transposing the 
connections to the anode and anode gate of the 
BRY39 (pins 3 and 4). If spurious triggering still 
persists, a .047uF ceramic capacitor may be 
connected between the same electrodes, as a bypass. 
These modifications will not alter either circuit 
operation or the setting up procedure. 
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The Computer Industry urgently needs men trained 
in the technical-mechanical side of computers. 
The Industry is showing how great is its need by 
the kind of money it is paying. 

If you are over 18 years of age, and have a keen 
interest or background in electro-mechanics, you 
should apply. Now is the time to get on with your 
training and get into this fast-growing Industry on 
the ground floor. 

Control Data Institute Division is an international 
specialist school in computer education. Our 


Sydney school is one of 21 world-wide and the 
first opened in the Southern Hemisphere. 

The scope of the course gives school leavers par¬ 
ticularly a more direct entry into the computer field 
than is generally available. Applicants with Higher 
School Certificate passes in maths will be most 
favourably received. 

Control Data itself is one of the world’s leading 
manufacturers of computers. We will teach you as 
only a computer manufacturer can. 


Control Data Institute also conducts 
schools in computer programming, both 
evening and day courses. Those inter¬ 
ested in a career in this aspect of the 
Computer Industry should also complete 
the coupon. 
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HOME STUDY COURSE IN ELECTRONICS —5 

Basic Circuits 


Connections and circuits — the effect of resistance — Ohm’s law — resistors in 
series and parallel — inductors and inductive reactance — inductors in series 
and parallel — capacitors and capacitive reactance — capacitors in parallel and 
series — impedance — inductors and capacitors in parallel and series — 
resonance - quality factor or kfc Q”. 


The word “circuit" is quite broad in 
meaning, so that it is perhaps better that we try 
to explain and illustrate its meaning by 
example rather than try to define it. An 
electrical circuit is possibly best regarded as a 
combination of conductors and components 
intended to control the movement of electrons 
in a specific manner; or alternatively to cause 
an electric current to perform, some desired 
task. The concept of controlling the movement 
of electrons is fundamental. 

When a house is in the process of being 
built, the plumber installs a water circuit, which 
carries the water from the street mains to 
certain parts of the house. The pipes are made 
large enough to carry the expected flow of 
water, and appliances are designed on the 
assumption of a certain maximum expected 
water pressure. The taps at the end of each run 
provide a means of controlling the quantity 
and duration of flow. 

An electrical circuit is designed just as 
deliberately. There are conductors to lead 
electrons along certain paths and insulators to 
prevent them flowing in other directions. 
Resistance, inductance and capacitance all 
have a definite part to play in controlling and 
utilising electron flow. 

The natural urge at this stage is to present a 
series of mathematical formulae setting out in 
precise fashion the function of these circuit 
properties. However not everybody is equally 
at home in the realm of mathematics and our 
aim here is rather to impart a clear mental 
picture of conditions in various electrical 
circuits, deriving the few basic formulae in as 
natural a fashion as possible. 

Consider the simple circuit arrangement of 
figure 1, in which a small torch globe is 
connected by means of wires and a socket to 
a dry cell. The connections are illustrated 
pictorially and by means of a schematic circuit. 

Remember that there is a surplus of free 
electrons at the negative terminal of the battery 
and positive ions at the positive terminal. 
Immediately the connections are made, as 
shown in figure 1, electrons move along the 
wire '‘a” to the connection shown beneath the 
lamp socket. 

An insulating washer separates this bottom 
connection from the rest of the socket, so that 
there can be no direct movement of electrons 
across it. Instead, they move along the centre 
pin of the socket, which is bearing against a 
metal blob in the base of the lamp. Because 
there is still no alternative path, the electrons 
move along the leads within the globe, through 
the fine metal filament, thence to the metal 
shell forming the base of the lamp. 

This latter is in contact with the metal shell 
of the socket, so that the electrons pass on to 
this shell, thence to the terminal, the wire “b” 
and back to the positive terminal of the battery. 
This forms a complete electric circuit, which is 
often described as being continuous. 


Provided the lamp is of suitable pattern, the 
flow of electric current as described will cause 
the lamp filament to glow — the normal 
purpose of such a circuit. However, various 
circumstances could prevent this desirable 
state of affairs from being realised. 

For example, the washer in the base of the 
socket could conceivably split sufficiently to 
allow the two portions of the socket to touch 
one another directly; the electrons, instead of 
flowing through the lamp, would then take the 
easier path across the socket and the unwanted 
result would be described in technical parlance 
as a short-circuit. 

If one of the leads were to be snipped 
through, or the lamp partially unscrewed from 
its socket, the electron path would be 


Figure 1: A very elementary circuit, 
shown both pictorially and as a 
schematic. 

interrupted and the globe filament would again 
fail to glow. This ciicumstance is described 
aptly by the term open circuit 

The switch on an electric torch, or on the 
wall of your home, is simply a device which 
makes and breaks the electrical circuit between 
the globe and the source of power. When 
moved to the “off” position, it opens the 
circuit; in the “on” position it closes the circuit. 
It provides a simple illustration of how electron 
flow can be controlled at will. 

Going a step further, consider the schematic 
diagram of figure 2, which shows a lamp and a 
resistor connected in series. 

The word “series” is important because it 
indicates that the components to which it refers 
are connected end-to-end, electrons moving 
first through one, then the other. The 
complementary or alternative term “connected 
in parallel” indicates that the particular 
components referred to are connected side-by- 
side in the circuit, so that the electron flow 
divides between them. 

As might be expected, it is possible to have a 
series-parallel circuit, in which the individual 
circuit components are connected, some in 
parallel and some in series. However, vfcr are 
tending to get ahead of ourselves. 

Coming back to figure 2a, there will fairly 
obviously be a movement of electrons from the 
negative terminal of the battery, through 




resistor R, through the lamp, and thence back 
to the positive battery terminal. 

We have already learned that a resistor, by 
its very nature, offers a definite opposition to 
the passage of an electric current. The effect 
may be compared in some respects to a ferry 
boat turnstile. On one side there is a crowd 
jostling to get through, while a thin file issues 
from the other side. So it is with a resistor — 
an accumulation of electrons on one side and 
fewer on the other. Look again at that last 
sentence. 

What we really have is a potential difference 
— or a voltage drop — across the resistor. 
The larger the electron flow or the higher the 
resistance value, the greater is the voltage drop 
across the resistor. 

This observation is of fundamental 
importance, and deserves plenty of attention. 
The exact mathematical relationship between 
current, resistance and voltage is set out in 
what is known as Ohm's Law: 

E = I x R ...(1) 

where E is in volts. I is in amps and R is in 
ohms. 

Explained in words, the formula simply 
means that the potential difference developed 
across a resistor is equal to the product of the 
current flowing through it (expressed in amps) 
and the resistance (expressed in ohms). Thus, a 
current of 0.5 amps, flowing through a resistor 
of 6 ohms, would develop a voltage drop of 3 
volts across the resistor. 

Try it out for yourself with the formula! 


LAMP 

— j 

: R 





(a) 


(b) 


Figure 2: Addition of a resistor to the 
simple circuit of figure 1. In (a) the 
resistor is fixed, in (b) adjustable. 

By a simple mathematical “wangle,” 
formula (1) can be transposed into a second 
form: 


I = E/R ... (2) 

Thus, if the voltage across a resistor of 
stated value is known accurately, formula (2) 
makes it possible to calculate the amount of 
current which is flowing through it. 

For example, if a potential difference of, say, 
12 volts exists across the terminals of a 4-ohm 
resistor, the current flowing through it would 
necessarily be 3 amperes. 

Further transposition of formula (1) gives: 

R = E/I ...0) 

If the voltage across a resistor is known, and 
the current flowing through it, it therefore is 
possible to calculate also the value of the 
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resistor. This is the third form of Ohm’s Law. 

To elaborate further on these important and 
basic formulas would take up more space than 
is available, but the foregoing should give some 
idea of the essential relationship which exists in 
any circuit between voltage, current and 
resistance. It is important to note that all three 
formulas apply equally, whether one is 
concerned with direct or alternating current 
and potentials. 

In figure 2a, the voltage across the lamp 
filament must inevitably be less than that of the 
battery by the voltage drop across the series 
resistor. If the value of the resistor is small — 
just a few ohms — the lamp filament may still 
glow, but with reduced brilliance. With higher 
values of “R'\ the current flowing may be so 
limited that the filament will fail to glow at all, 
unless the battery terminal voltage is greatly 
increased. 

By having a variable resistor in place of k *R" 
(figure 2b), it is possible to exercise control 
over the current flowing” through the circuit 


RI R2 R3 

VAN-WA-VAV 


R4 

VAV 

R5 

AWr 

R6 

■VAV 


(b) 


Figure 3: The two important concepts 
of series and parallel connections, 
shown respectively in (a) and (b). 

and the voltage which is actually effective 
across the lamp. In many cars, such an 
arrangement allows the driver to adjust the 
brightness of the panel lamps. This is just one 
simple illustration of the actual effect of 
resistance in an electrical circuit. But let's take 
in a few more facts about resistors in a circuit. 

In figure 3a, three separate resistors are 
shown connected in series — that is, connected 
end to end. The total resistance of the 
combination is simply the sum of their 
individual values. Thus, if R1 is 1 megohm, R2 
is 50 kilohms and R3 is 7,000 ohms, the total 
resistance of the combination would be 
1,057,000 ohms or 1.057 megohms. Call to 
mind our explanation of the terms ohm, kilohm 
and megohm and check back on our additiori. 

In figure 3b, three resistors are shown 
connected in parallel — that is, side by side in 
an electrical sense. If the three occur in this 
fashion in an electrical circuit, they provide 
three suitable paths for the current. For a given 
electrical pressure (ie, applied voltage), more 
electrons can move through the combination 
than could move through, say, just R5 on its 
own; in other words, the parallel resistance of 
the combination is less than that of any 
individual resistor in it. 

The general mathematical expression is: 

1/Rt = 1/R1 + 1/R2+ 1/R3 ...(4) 

in which Rt is the paralleled resistance of the 
combination, Rl, R2, R3, R4, etc, are 
individual resistors and all values are expressed 
in the same unit of resistance, be it ohms, 
kilohms or megohms. 

Whether you can apply this formula 
immediately will depend on your familiarity 
with algebra. If your recollection of algebra is 
not too good, simply remember the general 
statement just ahead of the formula. But let us 
move on. 

As explained in a previous chapter, the 
passage of an electric current through a 
conductor is attended by considerable atomic 


agitation and a certain amount of the electrical 
energy is dissipated in the conductor as heat. 
An extreme illustration is seen in the filament 
of an electric lamp, where the heat generated is 
so great as to cause the filament wire to glow 
brightly. The same heating effect is evident in 
resistors, but generally to a lesser extent. 

The electrical energy dissipated in a resistor 
is expressed in watts, and is equal to the 
product of the voltage across the resistor and 
the current through it in amperes. That is, 

W = E x I ... (5) 

The above formula can be transposed in 
various ways and combined with the Ohm’s 
law expressions given earlier, but it is not our 
intention here to pursue mathematical 
investigations. Just remember that there is a 
definite limit to the current or voltage which 
any given resistor or combination of resistors 
can handle. For this reason, electronic circuit 
designers often specify the minimum wattage 
rating required for certain resistors, as well as 
the resistance value. 

If the constructor is careless enough to use 
too small a unit, the resultant overheating 
effect may easily cause it to char and fail in 


very widely utilised in electronic circuits, as we 
shall come to appreciate later. 

If two or more inductors are connected in 
series, the total inductance value is equal to the 
sum of their individual inductances, providing 
there is no magnetic coupling between them; 
this is exactly the same as with resistors. 

In like manner also, the inductance value of 
a number of parallel-connected non-coupled 
inductors is less than that of any one of them, 
and the expression is similar to formula (4): 

1/Lt = 1/Ll + 1/L2 + 1/L3 ... etc ... (7) 

Capacitors are almost opposite in their 
characteristics to inductors. Since the 
component parts of a capacitor are necessarily 
insulated from one another, a capacitor cannot 
carry direct current. However, because of the 
phenomenon of electron flow during the 
charging and discharging mechanisms, it will 
carry alternating current, although offering 
some opposition to its passage. 

This opposition, known as capacitive 
reactance, is expressed in ohms and is given by 
the formula: 

Xc = l/27rfC •. • (8) 

In which pi is equal to 3.1416, f is the 



Figure 4 (left): A coil or inductor presents an “inductive reactance" to alternating 
current, and the reactance increases as the frequency rises. Figure 5 (right): In 
contrast, a capacitor presents a “capacitive reactance ” to alternating current, and 
here the reactance becomes smaller as the frequency rises. 


service. So much, then, for resistors. 

Because of their special characteristics, 
inductance coils — inductors, to be more 
correct — find frequent application in circuits 
involving alternating currents. If necessary, 
they will carry direct current but offer marked 
opposition to the flow of AC; this much we 
have already seen. 

The opposition to alternating current, that is 
the reactance of an inductor, is expressed by 
the formula: 

Xl = 27rfL ...(6) 

In which reactance is in ohms, pi is equal to 
3.1416, f is the frequency of the current in 
Hertz, and L is the inductance in Henries. 

Without worrying too much about the 
formula, one point should be fairly clear, 
namely that the reactance of any given 
inductor varies with frequency. The higher the 
frequency of a current, the greater the 
opposition a given inductor offers to its 
passage. Plotted graphically, the result is as 
shown in figure 4. 

Imagine an inductor connected into a 
complex circuit arrangement requiring it to 
carry a direct current and two alternating 
currents of different frequency. The inductor 
would offer little opposition to the direct, but 
definite and different degrees of opposition to 
the two alternating currents, in proportion to 
their frequency. 

This discriminating effect of an inductor is 
ELECTRONICS 


frequency in Hertz, and C is the capacitance in 
Farads. 

It is interesting to note that the reactance of 
a capacitor is again dependent on the 
frequency of the current flowing, but the 
relationship is just the reverse of that which 
characterises an inductor. With a capacitor, 
the higher the frequency of the current in the 
circuit, the lower is the opposition offered by 
the capacitor to its passage (figure 5). 

A capacitor in an electrical circuit thus 
offers no path for the flow of direct current, but 
allows alternating current to flow through it 
with an ease depending on its own capacitance 
value, and the frequency of the current. Here 
then is yet another discriminating effect, which 
is widely utilised in electronic apparatus design. 

When capacitors are connected in parallel, 
the total capacitance is equal to the sum of 
their individual capacitance values. That is: 

Ct = Cl + C2 + C3 ... etc ...(9) 

This is just the opposite effect to that stated 
for resistors and inductors. For capacitors in 
series, we revert again to the familiar reciprocal 
expression: 

1/Ct = 1/Cl + 1/C2 + 1/C3 ... etc ... (10) 

These expressions may be rather baffling to 
some, but don't worry overmuch about that. 
The whole purpose in this chapter is to give a 
general picture of how components behave and 
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why. they are used, rather than to get down to a 
precise mathematical basis. 

Circuit requirements often call for a 
combination of resistance, inductance and 
capacitance, arranged in series, in parallel or in 
a combination of both. The opposition of such 
a combination to the flow of alternating 
current is generally neither wholly resistive nor 
wholly reactive. Because of this it is usual to 
speak of the opposition of such a combination 
as an impedance. 

Providing certain mathematical rules are 
observed, the overall impedance of a 
combination circuit may be found by 
combining the resistance and reactance 
components, and expressing the answer in 
ohms. 

Examination of the word impedance from a 
mathematical viewpoint is rather too involved 
for inclusion in this chapter, but the student 
would be well advised to follow up the subject 
in other texts which choose to cover it in detail. 
But remember the term and remember also the 
effect of resistance, inductance and 
capacitance in an electrical circuit. 

• Resistance is a definite property, 
independent of frequency. 

• Inductive reactance depends on, and 
increases with frequency. 

• Capacitive reactance depends on, but varies 
inversely with frequency. 

• Inductors will carry direct current, but 
capacitors will not do so. 

• Circuits combining the above properties 
offer impedance to the flow of alternating 
current, the impedance depending on the 
frequency and the quantities involved. 

At this juncture, it is necessary to mention a 
matter of vital importance, namely the 
combination of an inductor (or coil) and a 
capacitor. We have seen that the reactance of a 
coil increases with frequency and that the 
reactance of a capacitor decreases with 
frequency. Referring then to figure 6a it should 
be fairly clear that, for any given value of 
inductance and capacitance, there must be a 
particular frequency at which the reactance 
values of the two will have become equal. 

The frequency at which this occurs is 
commonly known as the resonant frequency 
and the coil and capacitor are said to be tuned 
to this frequency. Because the two components 
are connected side by side (in the electrical 
sense), the combination is referred to as a 
parallel tuned circuit. 

In previous chapters we have learned 
something of phase; that the current through 
an inductor lags behind the voltage, but leads 
the voltage in the case of a capacitor. At the 
resonant point of a tuned circuit such as that of 
figure 6a, the currents through the two 
components — which are opposite in phase, 
one lagging the voltage by one-quarter of a 
cycle, the other leading by the same amount — 
are equal in amplitude. They accordingly 
cancel each other, so that the circuit offers an 
infinitely high resistance to current. 

The above assumes that the components are 
“lossless’', or perfect — the coil having no 
resistance, and the capacitor no dielectric loss. 
In practice, however, this will not be true, so 
that at resonance the parallel tuned circuit will 
have a large but finite resistance. Note that the 
word used is resistance, for at resonance the 
inductive and capacitive reactance cancel each 
other, and the impedance of the combination 
becomes simply a resistance. 

Because the reactive currents cancel at 
resonance, any current which still flows is in 
phase with the applied voltage, since the circuit 
behaves as a pure resistance. For this reason 
resonance is usually defined as that frequency 
at which the phase shift of the circuit is zero. 

The resonance of a parallel tuned circuit 
may therefore be thought of in terms of two 
connected but different effects. One, the 



Figure 6: A parallel tuned circuit. At a 
certain frequency , the impedance of 
such a circuit rises to a peak. This is 
known as “ resonance ”. 


variation is required (figure 8a), and it is for 
just this purpose that the variable capacitor 
illustrated in the last chapter is employed. 

Variation of inductance is used mainly 
where the resonant frequency is to be adjusted 
over a relatively small range. It can be 
achieved by altering the physical relationship 
between two halves of a coil, or by inserting or 
withdrawing a metal core through the centre of 
the coil former, thus acting directly on the 
magnetic circuit. 

While tuned circuits are most commonly 
encountered in the so-called parallel 
configuration illustrated in figure 8, it is 
appropriate to mention that a resonant effect is 
also apparent when an inductor and capacitor 
are connected in the series configuration shown 
in figure 9a. When examined between the end 
connections, the reactance of the combination 
reaches a minimum value at resonance, as 
indicated in 9b. 



cancellation of reactances to leave simply an 
effective resistance (in other words, zero phase 
shift), and the other a rise and peak in 
impedance to current. 

The relationship between circuit impedance 
and frequency is suggested by figure 6b. 

At its resonant frequency, a tuned circuit 
has an oscillatory quality. Assume, in figure 
6a, that the capacitor is disconnected, charged 
from a battery, instantly connected again to 
the coil. The charge across the capacitor would 
immediately commence to leak away, initiating 
a current through the inductor; in so doing, it 
would build up a magnetic field around it. 
Immediately the charge disappears, the initial 
current would cease, causing the magnetic field 
to collapse. 

Even as it collapses, however, the magnetic 
field maintains the current flow to the point 
where the capacitor becomes charged again in 
the opposite polarity. Then the capacitor would 



Figure 7 : Energy fed into a tuned 
circuit. tends to oscillate between the 
inductor and the capacitor , at their 
resonant frequency. The waveform is as 
shown. 

begin to discharge in the opposite direction and 
the whole action would be repeated again and 
again. 

In practice, some of the energy is lost in 
each alternation, and the oscillatory action 
ultimately comes to an end. The result, 
illustrated in figure 7, is known as a damped 
train of waves. It is important to note that the 
natural frequency of this oscillation of a tuned 
circuit corresponds to the resonant frequency 
— or that frequency where the reactance of 
inductor and capacitor are equal. 

For an inductor and capacitor of fixed 
values there can be only one definite and fixed 
resonant frequency. However, as we shall see 
later, electronic circuit design frequently calls 
for tuned circuits whose resonant frequency is 
capable of adjustment within certain limits. 

In practice, this is achieved by varying either 
the capacitance of the condenser or the 
inductance of the coil. Of the two methods, the 
former is the more usual where a large 


(b) 

Figure 8: The resonant frequency of a 
tuned circuit may be varied , if desired, 
by varying the value of either the coil or 
the capacitor. 

The maximum value of impedance reached 
by a parallel tuned circuit at resonance, and 
also the minimum value reached by a series 
tuned circuit, are both determined by the 
so-called “losses” in .the circuit. The losses are 
due to the resistance of the inductor, and any 
leakage resistance across the dielectric of the 
capacitor. 

When the losses are relatively low, the 
impedance of a parallel tuned circuit rises 
quite markedly at resonance, while that of a 
series circuit falls to a similar extent. The 
circuits are then said to exhibit a high quality 



Figure 9: A series tuned circuit. At its 
resonant frequency , the impedance of 
such a circuit falls to a minimum. 

factor or “Q”. On the other hand when the 
losses are relatively high, the peak of the 
parallel circuit and the dip of the series circuit 
both become less marked, and the circuits are 
said to exhibit a low “Q”. 

In general, the higher the Q of a tuned 
circuit, the “sharper” its resonant peak or dip. 
Low 0 circuits have a “broad” resonance. 

In later chapters we shall see just how these 
various combinations of resistance, inductance 
and capacitance are employed in practical 
circuits. 
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Modern World 
Electronics 


Conducted by 
Neville Williams 


Make a transistor amplifier 
for your crystal set 

Have fun building this simple transistor amplifier and at the same time learn 
some important basic principles of electronics. 


So you built the frame aerial described in the 

July issue of “Modem World”. You learned — 
we hope — about signal pickup, tuning and 
directivity. 

Fine! 

Then you added a diode detector, as 
described last month. You learned some more 
about radio signals and you put your frame 
aerial crystal set to work, operating into a pair 
of headphones or in to a separate amplifier. 

Fine! 

The logical next step would be to add a 
transistor amplifier stage. 

It won't cost you all that much, particularly 
if you take advantage of our special offer and 
get yourself a transistor for the price of a 
stamp! 

But it will add up to a simple, practical 
lesson about transistors and about the 
amplification of signals. 

Mind you, if you are using your frame aerial 
crystal set purely to provide a radio signal for a 
separate amplifier, you won't strictly need the 
extra transistor stage. In fact, you will be better 
off without it in most cases. 

Simple transistor stages will amplify, to be 
sure, but they are also likely to introduce a 
certain amount of distortion. In general, the 
signal obtained direct from the diode detector 
will be of better quality than it will be after 
passing through an amplifier stage. And 
quality is important when you are listening 
through a good quality amplifier and 
loudspeaker system. 

Using ordinary earphones, the position is 
likely to be different. Unless you happen to live 
in a very favourable location, or are picking up 
a strong signal, with the help of an external 
aerial and earth, the signal level direct from the 
detector into headphones is likely to be 
listenable. but with nothing to spare in the way 
of level. 

Fairly obviously, under these conditions, a 
modest increase in the distortion content is a 
small price to pay for a much louder signal in 
the headphones. 

So go to it! 

But first let's say something about 
transistors. 

The kind of general-purpose transistor 
which you will be concerned with in this 
project is about the size of a pea, and with 
(usually) three connecting wires. 

When you look at such a transistor, most of 
what you see is the outer epoxy or metal shell 
necessary to enclose the internal “works" and 
to anchor the connecting leads. The transistor 
itself is a tiny “chip" of germanium or silicon 
about one-twentieth of an inch square with tiny 
connecting wires too tine for many to see 
without a microscope. 

There are three essential connections to a 
transistor, which are referred to as EMITTER, 
BASE and COLLECTOR. In circuits and 
diagrams the three words are usually 
abbreviated to E. B and C. (Purely for the sake 
of those who have a background in valves, the 
emitter, base and collector correspond broadly 
in their function respectively to the cathode, 
grid and plate of a triode valve.) 


Transistors may be arranged to perform a 
variety of circuit functions but the one we are 
concerned with in this project is an amplifier of 
“audio” signals — that is, signals at sound 
frequencies, which occur after the detector in a 
radio receiver. 

For norma! operation a transistor needs an 
external voltage supply. Most portable radio 
receivers, for example, operate from either a 6- 
volt or a 9 volt battery. 

Current from the battery flows through the 
transistor between collecter and emitter. Note 
that we did not use the words “from" and “to". 
As we shall explain later, the direction of 
current flow depends on the nature of the 
transistor involved. 

The amount of current flowing between 
collector and emitter can be controlled by 
current applied to the base circuit. More 
importantly, a small change of current in the 
base circuit can cause a much larger and 
proportional change of current in the 
collector/emitter circuit. In other words, a 
transistor can act as an amplifier. 

In some circuit arrangements it is more 
convenient to think in terms of voltage. It then 
becomes convenient to describe the amplifying 
action of a transistor on the basis that a small 
change in voltage at the base can initiate a 
much larger change in voltage at the collector. 

Which brings us to the basic idea behind the 
addition of a transistor to the frame aerial 
crystal set. 

Instead of being fed to the phones, the small 
signal from the detector is fed to the base of the 
amplifying transistor. It causes a sympathetic 
variation in the current flowing between 
collector and emitter and therefore a variation 
in the current drawn by the transistor from 
the battery. 

By arranging the circuit so that the collector 
current flows through the phones, a much 
louder (or amplified) signal can he heard. 

A couple of more basic considerations and 
we can turn to the practical aspects of the 
project: 

Most early transistors were made from 
germanium but there has been a strong swing, 
in recent years, to silicon. There are important 


differences in the behaviour of the two types 
but they can be used almost interchangeably in 
the simple amplifier circuit with which we are 
involved here. 

Transistors involve tiny adjacent regions of 
germanium (or silicon, as the case may be) 
which are deliberately “doped" with a 
relatively few atoms of another element, 
similar, but not identical, to the germanium (or 
silicon) in respect to its atomic structure. 

If the doping or “impurity" atoms have 
more electrons in their outer electron ring than 
the germanium (or silicon) atoms, that 
particular region is described as “N-type". If 
the impurity atoms have fewer electrons than 
the germanium (or silicon) atoms the doped 
region is referred to as “P-type". 

Transistors require three doped regions 
respectively for the emitter, base and collector 
and. in practice, transistors are made with the 
regions in the alternative doping order: positive¬ 
negative-positive or negative-positive-neg¬ 
ative. Accordingly, you will see transistors 
listed as PNP or NPN types and this is the 
second major subdivision. 

Thus transistors divide up predominantly 
into either germanium or silicon and into either 
PNP or NPN. 

Largely as a result of manufacturing 
techniques, most germanium transistors are of 
the PNP variety. 

Silicon transistors may be either PNP of 
NPN. but NPN is the more common. 

The polarity of the supply voltage depends 
on whether the transistor is a PNP or NPN 
configuration. 

Without going through all the reasons why, 
you can usefully memorise the flat rule that the 
voltage- applied to the collector must have the 
opposite polarity to the collector doping. 

Thus, with a PNP transistor, a negative 
voltage must be applied to the collector. 

With a NPN transistor, a positive voltage 
must be applied to the collector. 

For our younger readers still at school, 
Fairchild Australia have donated 2,000 
transistors which “Electronics Australia" will 
mail free to the first 2,000 students who send 
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us a stamped, self-addressed enveope along 
with the coupon printed elsewhere on these 
pages. (“Electronics Australia** will not be 
responsible for transistors damaged or lost in 
the mails, nor will we enter into personal 
correspondence concerning such loss or 
damage.) 

What you will receive is a general-purpose 
transistor of the PNP type, that is. one which 
requires a negative supply voltage to the 
collector. 

And this is as good a place as any to refer to 
the circuit diagram of the simple transistor 
amplifier. (Figure 1.) 

It shows the diode detector and associated 
resistor, which you already have in your frame 
aerial crystal set. The original circuit showed a 
100K (or 0.1 megohm) resistor. This could be 
retained but, for the present purpose, there is 
some advantage in reducing it to 10K (or 
10.000 ohms). 

If. by any chance, you are planning to use 
this transistor amplifier stage with an existing 
crystal set. other than the frame aerial receiver, 
a 10K resistor can be wired in place of the 
phones in the existing receiver and the rest of 
the circuitry can be as shown. 

In the original frame aerial crystal set. we 
showed a 25uF electrolytic capacitor. We 
suggest that this be removed from its original 
position and assembled with the other amplifier 
components. The amplifier will then be a 
complete unit which can be used with other 
crystal sets, or with other signal sources which 
you may want to amplify. 

There is plenty of room on the base of the 
frame aerial crystal set to mount the amplifier 
and its battery. However, if you want to mount 
it anywhere else, the necessary connections, as 
shovvn dotted, can be made with a pair of wires 
twisted together. Just make sure that the 
“earthy** connections along the bottom of the 
circuit diagram go to the frame of the tuning 
capacitor, while the 25uF capacitor connects 
to the diode. 

From the diode, the audio signal is coupled 
by the capacitor to the base of the transistor. 

A resistor, running from the minus side of 
the battery to the base, and another resistor 
from base to the earthy side of the circuit 
places a small negative voltage on the base, 
which is commonly referred to as the base 
“bias". We shall have more to say about this a 
little later. 

A capacitor from base to the earthy side of 
the circuit is intended to minimise the amount 
of carrier signal which reaches the base. A 
value of .OOluF or thereabouts will do this, 
without unduly affecting the audio signal, 
which is at a much lower frequency. 

The emitter of the transistor returns to the 
earthy side of the circuit through a capacitor 
and a resistor in parallel. Without seeking to 
explain their action further, these two 
components make the circuit more tolerant of 
variations between transistors. 

As already indicated, the earphones connect 
between the collector and the negative terminal 
of the battery. We have merely provided a pair 
of wires to effect the necessary connections 
which may involve terminals, “banana" 
sockets or a phone jack to match the 
terminations on your phones. 

You shouldn't have too much trouble in 
getting guidance here, from another enthusiast 
or from your parts suoplier. 

You will need some means of switching 
the amplifier off. when not in use. You can use 
a switch wired in the negative lead from the 
battery, or you can remove the battery 
connections when not in use. There is another 
lazy man's way which we used : Attach the 
clip to one side of the battery only and rotate 
the clip so that the other two contacts touch, 
when required! 



Figure 2. One simple way to assemble the amplifier is to mount all parts on a stand¬ 
ard tagstrip as shown above. If you are not familiar with the resistor colour code , 
use the table below to identify resistor values. 


The amplifier could be put together in a 
variety of ways but our prototype was built up 
on a standard tagstrip. which can later be 
screwed to the baseboard. When constructed in 
this manner, it is relatively easy to leave all the 
component pigtails quite long. By so doing, 
there is very little danger of overheating the 
components when making the 
soldered connections. Just make sure that the 
components are positioned so that their leads 
do not touch where they cross. (Figure 2.) 

When soldering the transistor into place, it is 
a good idea to grip each lead with a pair of 
long-nosed pliers between the soldered joint 
and the body of the transistor. This will 
minimise th*' amount of heat reaching, the 
actual transistor elements. 

Note the two electrolytic capacitors are 
shown with polarities marked with plus and 
minus signs; these polarities should be 
observed, assuming the use of a PNP transistor 
and 9-volt battery connected as shown. The 
value of 25uP is not critical and capacitors 
having a value of anywhere between about 20 
and lOOuF could be used. The working voltage 
rating could be anything from about 3 volts 
upwards. 

The collector current which the transistor 
may draw is important because excessive 
current will shorten battery life, cause internal 
heating of the transistor and possibly prejudice 
results. 

When experimenting with transistors in a 
simple circuit like this, it is a very good idea if 
you can borrow a milliamp meter and connect 
it between the negative battery terminal and 
the phones to measure collector current. A 
suitable current range of a regular multimeter 
can be used or a 5-milliamp meter movement 
of the type that was once so common through 
disposals store sources. 

As we have already hinted, the collector 
current drawn by a transistor is substantially 
dependent on the bias applied to the base — in 
this case by resistors R1 and R2 in series. 
Making R1 smaller or R2 larger will increase 
the proportion of the 9-volt supply applied to 



1st BAND 2nd BAND 3rd BAND 


330 

ORANGE 

ORANGE 

BROWN 

4700 

YELLOW 

VIOLET 

RED 

6800 

BLUE 

GREY 

RED 

I0K 

BROWN 

BLACK 

ORANGE 

I00K 

BROWN 

BLACK 

YELLOW 

I50K 

BROWN 

GREEN 

YELLOW 

220K 

RED 

RED 

YELLOW 

330K 

ORANGE 

ORANGE 

YELLOW 


increasing the collector current. Increasing 
R1 in value or decreasing R2 will reduce the 
bias and the collector current. 

With the silicon PNP transistors which 

!-FREE TRANSISTOR - 

Return this coupon together 
with a stamped, self-addressed 
| envelope. We will send you a | 
Fairchild transistor suitable for 
the crystal set amplifier. This 
| offer is especially intended for | 
young people still in school. ^ 

Send to: | 

Electronics Australia 
Transistor Offer. 

Box 2728, GPO 
Sydney, 2001. 

1 _ I 
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If you like our sounds 


how about our new looks? 



We've just packed up 
our tapes and cassettes 
in brand new wrappers. 

Easier to see. 
Easier to index. 


In 


Goldring magnetic recording tape. 

Every length from 150 feet to 4800 feet. 
3", 5" and 7" widths. Acetate, polyester, 
and polyester tensilised. 

Goldring compact cassettes. Plastic dust-sealed hard 
packs with index card easily readable through 
transparent lid. 60 or 90 minutes running time. 


Available at all Radio Electrical and Hi-Fi Stores. 


Distributed by 

GOLDRING Engineering (A'asia) Pty Ltd 



Canberra 19 Molonglo Mall Fyshwick ACT 2604 Telephone 95 8248 

New South Wales 26 Ricketty Street Mascot 2020 Telephone 67 6088 
Victoria 162 Pelham Street Carlton 3053 Telephone 347 5177 
Queensland 41 5 Adelaide Street Brisbane 4000 Telephone 2 3247 
South Australia 207 Flinders Street Adelaide 5000 Telephone 23 3488 
West Australia 32 Northwood Street Leederville 6007 Telephone 8 4988 
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Figure 3. Diagrams shown above will help to identify connecting leads on unmarked 
transistors. 


Fairchild will be making available free to our 
readers (see deails elsewhere of the coupon 
offer) R1 can be 100K (0.1 megohm) and R2 
10K (10000 ohms). All the specimen 

transistors tested drew an economical 0.6 to 
0.7 milliamp. The amplification was adequate, 
as was the output from typical 2000 to 4000 
ohm phones. 

In practice, you may have a variety of 
oddment transistors which you will want to try 
in the circuit. Whether they will work or not 
depends on whether they are PNP or NPN, 
whether they are still functional and whether 
they are connected correctly into circuit. 
Transistor manufacturers have been anything 
but consistent in the configuration of 
connecting leads but the diagram reproduced 
herewith indicates the most common 
configurations and most common connections. 
(Figure 3.) 

In fact, we tried a variety of oddment 
transistors and the values already nominated 
seemed to suit other similar silicon transistors. 
However, with higher gain silicon transistors 
and some germanium types, the collector 
current ran up to and beyond 1 milliamp. 

To keep the collector current down to 1 
milliamp or below. R1 can be increased to a 
larger value — say up to 220K. If the current 
is still on the high side with a particular 
transistor try reducing the value of R2 
typically to *6800 or 4700 ohms. This may 
sound a little tedious but simple experimenting 
along this line can play its part in giving you 
confidence and teaching you the elements of 
electronics. 

Incidentally, remember to switch off or 
break the connection to the battery each time 
before you make an alteration. 

It is just possible that you may want to use a 
pair of ex-disposals headphones of about 400 
ohms impedance. These should work but 
watch the collector current, especially if a 


CRYSTAL 

EARPIECE 



Figure 4 . How to wire in a crystal 
earpiece. 


germanium transistor is being used. Our advice 
would be to reduce R2 to 4700 ohms and to set 
R1 to a value such that the collector current 
settles to about 1.0 milliamp. 

Oh yes — and if you want to use a crystal 
earpiece? Wire a 3300-ohm resistor in place of 
the phones and connect the crystal earpiece 
across it. as shown, adjusting the collector 
current to between 0.7 and 1.0 milliamp. A 


Suitable transistors for the crystal set 
amplifier 

NPN Type 

Silicon: BC108, BC109, BC148. TT108, 
TT109, 2N3565. 2N3566 
Germanium: AC127, AC172, 2N647 

PNP Type 

Silicon: BC157, BC158,TT608, 2N3638 
Germanium: AC125, AC126, AC128, 
AC132, AS128, 2N217, 2N220, 2N270, 
2N407, 2N408, OC44N, CC70, OC71 


crystal earpiece will work but not nearly as 
well as a regular pair of phones. 

One final point is what to do if a transistor 
you happen to have on hand is an NPN type. 

Simply wire the two electrolytic capacitors 
the other way round and reverse the 
connections to the battery. The circuit should 
then work normally and you can adjust the 
bias, as before, to set the collector current. 

But what if an oddment tranistor is 
completely unbranded so that you don't know 
whether it is PNP. NPN. germanium or silicon, 
or whether or not the connections are 
conventional? 

Here we could get involved in a long 
discussion of how you could get some clues by 
a series of tests but space precludes us from so 
doing. Our advice would be to try it as a PNP 
first, then as an NPN if it does not appear to 
work. Provided you are using high resistance 
phones, and especially if you can monitor the 
current drawn from the battery, the risk of 
damaging something is not great. & 


We train 

radio enthusiasts 

who want to 
become experts 


...........POST THIS COUPON TODAY........... 

Stotts 9 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne, 3000. 383 George St., Sydney, 2000. 

290 Adelaide St., Brisbane, 4000. 45 Gilles St., Adelaide, 5000. 

89 St. George's Terrace, Perth, 6000. P.O. Box 3396 Singapore 1. 
Please send me, free and without obligation, full details of your 
courses in Radio For Amateurs. 

Mr., Mrs., Miss.Age. 


Address.. 


No sales counsellor will call 


..Postcode.. 


We can make you the person to whom 
people will look when they have a radio 
problem. We can help you to become 
an expert in the theory and practice of 
modern radio, or we can give you the 
know-how to get an Amateur Operator’s 
Certificate. 

Either way, you’re making the most 
of your interest in radio by taking a 
Stott’s correspondence course. 


Radio For Amateurs Course: 

From radio basics, to intricate principles. 
Receiver design and construction. 

Latest techniques in electronics. Every¬ 
thing you’ll ever need to know, made 
easy to understand by top radio engineers. 

Amateur Operator’s Certificate: 
Gives you the background knowledge and 
the skills you need to pass the PMGexams 
and get your Certificate of Proficiency. 
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Modern World 

Understanding 

Electronics 


Multimeters 


One of the first techniques a beginner in electronics must learn — 
especially for transistor circuits — is how to use a multimeter. This 
article explains how multimeters are made and how to use them. 



POLE PIECES 


When testing a piece of electronic 
equipment, a designer or experimenter or 
serviceman will commonly want to measure 
three quantities: 

THE VOLTAGE or potential across various 
components or between various points in the 
wiring while the equipment is operating. The 
measurement is made in volts and requires the 
use of a voltmeter. 

THE CURRENT flowing through various 
portions of the circuitry when the equipment is 
operating. In ordinary receivers and amplifiers, 
the current is most commonly measured in 
milliamps and requires the use of a current 
meter — most commonly referred to as a 
milliammeter. 

THE RESISTANCE across components or 
between various points in the circuitry, 
normally measured when the equipment is not 
operating. Resistance is measured in ohms or 
its decimal multiples and involves what is 
normally referred to as an ohmmeter. 

In the early days of radio, separate meters 
were used for these three basic measurements. 
But good quality meter movements are 
relatively expensive and test instrument 
manufacturers began to devise circuit 
arrangements involving switching and/or 
multiple plugs which allowed the one basic 
meter movement to indicate volts, milliamps 
and ohms. 

The result of their efforts to devise multi¬ 
purpose instruments gave rise, logically 
enough, to the term “multimeter”, and this is 
the name you will encounter most commonly 
in Australian literature. 

However, particularly in overseas literature, 
you may encounter the three letters “VOM” 


which stand for volt-ohm-milliammeter. VOM 
means the same as multimeter. 

Till the late fifties, multimeters were 
relatively expensive and largely out of the 
reach of newcomers to hobby electronics. In 
fact, the construction of a multimeter was often 
something of a milestone for hobbyists and 
would-be servicemen, home construction being 
tackled partly as an educational exercise and 
partly to save money. 

Over the last decade the position has 
changed dramatically. Mass production of 
multimeters, particularly in Japan, has brought 
the price down and pushed the quality up. 
There is not much point these days in trying to 
build up a multimeter at home. 

On the contrary, enthusiasts can reasonably 
plan to buy an instrument and put it to use 
quite early in their hobby activities. 

Assuming that you may be thinking along 
these lines, one purpose of this article is to 
explain what is inside a typical multimeter and 
to show how it performs its basic tasks of 
measuring voltage, current and resistance. 

The Meter Movement 

The heart of any multimeter is the meter 
movement itself. Its basic construction is 
illustrated in figure 1. 

A permanent magnet, two pole pieces and a 
central core create a cylinder-shaped air gap 
across which there is a strong magnetic field. 

Suspended on pivots in the air gap is a small 
coil of wire wound on a rectangular-shaped 
former. Small spiral springs adjacent to the two 
pivots hold the coil in a suitable initial position 
and also provide a metallic path by which an 
electric current can be passed through the coil. 


Figure 1. Basic construction of a meter 
movement. 

When a direct current is passed through the 
coil, it generates a magnetic field around the 
coil, in the manner of an electromagnet. This 
field interacts with the fixed radial field from 
the magnet structure with the result that the 
coil tends to rotate on its pivots. The rotating 
action is resisted by the springs and the end 
effect is that the coil moves until the resistance 
due to the springs exactly balances the 
rotational force due to the magnetic fields. 

Attached to the coil is a light pointer and 
counterweight system, the pointer being 
arranged to sweep across a reference scale. 
This scale can be calibrated in terms of the 
current flowing through the coil, so that the 
current can simply be read off at any time. All 
readings taken with a multimeter, no matter 
how the scales are marked, are actually 
readings of the current flowing through this 
coil. 

Some of the less sensitive meter movements 
require several milliamps of current through 
the coil to deflect the pointer right across the 
scale. Such meters are not suitable for use as 
the basis of a general-purpose multimeter. 

Until a few years ago most general-purpose 
multimeters were built around meter 
movements having a full-scale deflection 
(commonly abbreviated to FSD) of 1 milliamp. 

However, improved mass production 
techniques have made it possible to build 
multimeters around much more sensitive meter 
movements having an FSD of, typically, 100 
microamps (0.1 milliamp) or even 50 
microamps (.05 milliamp). For a number of 
reasons, multimeters using these more sensitive 
meter movements are to be preferred. 

Current Measurement 

To measure current flowing in a circuit it is 
necessary to break into the circuit so that the 
current will also flow through the meter. 
Frequently, this involves unsoldering a lead or 
one end of a component and clipping the meter 
between the separated connections so the 
current flows through the meter. 

Assuming the normal situation where the 
current to be measured is DC (direct current) 
the meter must also be connected so that the 
pointer reads forward across the scale. If the 
meter is connected the wrong way round, the 
coil and pointer will try to move backwards. 


Figure 2. Two ways of breaking into a circuit to measure battery current. 
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Figure 2a, based on the simple transistor 
amplifier described elsewhere in this issue, 
shows how a milliammeter could be interposed 
to measure the current drawn from the battery; 
it involves unsoldering one lead. 

Occasionally it is possible to avoid 
unsoldering by interposing the meter at a point 
where there is a mechanical connection. Figure 
2b shows the meter leads interposed between 
the negative terminal of a battery and the 
negative side of the connector. Current flowing 
from the battery to the device under test will 
pass through the meter and will produce an 
appropriate reading on the meter scale. 

When measuring current, there is a seeming 
difficulty that a milliammeter could only be 
used to read currents up to a figure equal to its 
natural full-scale sensitivity. How can one 
measure 10 milliamps or 100 milliamps, for 
example, if the meter pointer goes hard over on 
anything more than 1.0 milliamp? 

Figure 3 shows how the designer of a 
multimeter normally overcomes this problem. 
He provides a switch or a plug and socket 
system so arranged that carefully selected 
resistors can be connected in parallel with the 
meter movement. Resistors used in this role are 
described as “current shunts” or just “shunts”. 

CURRENT METER 



Figure 3. Current shunts are connected in 
parallel with the basic meter movement to 
increase its useful range. 


With the switch in the bottom position, there 
is no shunt in circuit and all the current flowing 
via the test leads passes through the meter. The 
meter will therefore read current "p to but not 
beyond its full-scale sensitivity — let us say 1 
milliamp. 

Let us say, however, that in the next switch 
position a resistor is introduced across (or in 
shunt with) the meter movement. Some of the 
current flowing between the test leads will now 
pass through the meter, some through the 
resistor. 

If the shunt resistor is selected to have one- 
ninth of the resistance of the meter movement, 
the current will divide in the ratio of nine units 
of current through the resistor for every one 
unit of current through the meter. For them to 
read full scale, a current of 10 milliamps must 
flow between the test leads, 9 milliamps 
through the resistor and 1 milliamp through the 
meter. 

The meter and shunt combination will thus 
behave as a 10-milliamp instrument. The scale 
may have a separate set of calibrations for 0- 


NEW “RH” MULTIMETERS 

High sensitivity, minimizes the loading effect to the circuit under test. Wide 
coverage of measuring ranges. Clear plastic dial covering for easy and ac¬ 
curate measuring. Complete with test leads. Models 20, 60 and 80. 

• Overload-protected by dual silicon diodes. • Mirror scale. • Double 
jewelled ±2% meter. • ±1 % temperature-stabilized film resistors. 

MODEL RH-20 

20,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 250, 1000 
(20,000/V). 

AC Volts: 10, 50, 250, 500, 1000 
(10,000/V). 

DC Current: 50uA, 25mA, 250mA. 

Resistance: 7kfi, 700kfi, 7MO. 

Decibels: -10 +22 (at AC/10V) +20 
+36 (at AC/50V). Upper fre¬ 
quency limit 7kc. 

Batteries: Two 1.5V dry cells 
$15.00 
Post 50c. 



MODEL SK-80 

20,000 *Ohms per Volt DC. 

10,000 Ohms per Volt AC. 
Specifications: 

DC Volts: 0.5, 2.5, 50. 250, 500, 
1,000V. 

AC Volts: 10, 50, 250, 500, 1000V. 
DC Current: 50uA, 5mA, 50mA, 
500mA. 

Resistance: 5fi, 500, 500 kO, 5MegO. 

Decibels: —10 +62dB. 

Accuracy: DC±3%, AC±4% (of full 
scale) 

Batteries: Two 1.5V dry cells. Size AA, 
“Eveready” 915. 

$18. Postage 50c. 


MODEL SK-60 

50,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 
Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 250, 500, 
1000V. 

AC Volts: 10, 50, 250, 500 1000V. 

DC Current: 25uA, 5mA, 50mA, 
500mA. 

Resistance: 10kO, 100kfl, IMegfi, 

lOMegfl. 

Decibels: —10 + 62dB. 

Accuracy: DC±3%, AC±4% of full 
scale. 

Batteries: Two 1.5V dry cells. Size AA, 
“Eveready” 915. 

$25. Postage 50c. 





"HANDYMAN" RH150 $11.50 

CHECKED PACKED AND 
POSTED FREE 

Pocket-size 3iin x 4±” x l±in. In¬ 
struction sheet and circuit. 
Specifications: 

DC Volts 2+ 10, 50, 250, 1000. 
AC Volts 10, 50, 250, 500, 1000. 
DC Current 1, 25 250, M/amps. 
Resistance, 2K and 2 megohms. 
Decibels, —20dB = +62dB. 7kc. 
Capacitance, .0001, .01, .0025, 25 
mfd. 


RADIO HOUSE PTY. LTD. 


306-308 PITT STREET, SYDNEY 61 3832 26 2817 
760 GEORGE STREET, SYDNEY 2110171 
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SEND FOR 

DETAILED LITERATURE 


Model MX64a 

MULTIMETERS 

D.C. sensitivity—20,000 Ohm/ 
Volt. 

Taut band suspension. Press 
button overload cut out relay. 
6" mirror scale. 


32 Series 

MULTIMETERS 

M32A—D.C. 1,000 Ohm/Volt 
MX32—D.C. 20,000 Ohm/Volt 
MXL32—D.C. 40,000 Ohm/Volt 
With meter overload protection 
and taut band suspension. 


Model OM2 

OHMMETER 

For earth continuity testing of 
house wiring and electrical 
appliances; resistance testing 
of motor windings, heating 
elements, etc. 


BRAND 5 is the professional 
qualify tape, made in the U.S.A. 
and selling now in Australia 
at less than HALF the PRICE 
of other cassette tapes 


• C60 

other brands $3*50 
BRAND 5. 99C 


• C90 

other brands, $4.75 
BRAND 5. $1.65 


• C120 
other brands $6.50 

BRAND 5, $2.25 


the Swing 
is to 
CASSETTES 


A 


•A. AT ALL TAPE RECORDER 
*V*AND SOUND SPECIALISTS 


GREEN CORPORATION LTD. 2a Waverley St., Bondi Junction 389 8733 
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VOLTMETER 




Figure 4. (a) Measuring battery voltage . (b) Voltage multipliers are added in series with 
the meter movement to increase the useful range of a voltmeter. 


10 milliamps or the user may mentally multiply 
the 0-1 milliamp scale by 10 whenever the 10- 
milliamp shunt is in use. 

By using shunts of progressively smaller 
resistance, the meter can be made to provide 
still higher current ranges. In the past, 
multimeters have conventionally provided for 
measuring current up to 250 milliamps DC. 
Current ranges beyond this present difficulties 
to multimeter designers but there is an 
advantage in having a higher current range 
available. 

DC Voltage 

To measure DC voltage it is necessary only 
to touch the test prods on the respective points 
between which the voltage is to be measured. 
This is depicted in figure 4a, where a voltmeter 
is shown connected across the terminals of a 
battery. We will assume that the positive side 
of the voltmeter is connected to the positive 
side of the battery so that the meter will read 
forward, as intended. 

But how can a current-sensitive meter, as in 
figure 1, be made to serve as a voltmeter? The 
answer is contained in figure 4b. Here, 
carefully selected resistors are introduced in 
series with the meter by suitable switching or 
by a plug and socket system. Resistors in this 
role in a multimeter are commonly referred to 
as “voltage multipliers" or simply as 
“multipliers". 

To make it easy, let’s assume that the meter 
has a full-scale sensitivity of 1 milliamp; 
further, that the multiplier resistor which is 
shown switched in to circuit has a value such 
that its resistance plus that of the meter 
movement adds up to 10,000 ohms. If you are 
familiar with Ohm’s Law you can work out the 
next step for yourself; if you are not, you’ll 
have to take our word for it. 

If 10 volts DC is applied between the test 
prods, the resulting current through the 10,000 
ohms of resistance will be 1 milliamp and the 
meter will read full scale. If only 5 volts is 
applied across the test prods, the current would 
be 0.5 milliamp and the meter would read half 
scale. 

In other words, the particular combination 
of a current meter and a series multiplier 
resistor would function as a 0-10 voltmeter. 
Once again, the scale could be calibrated in 
terms of 0-10 volts, or a basic 0-1 scale could 
mentally be multiplied by 10 and called volts 
whenever a voltage range was selected. 

Fairly obviously, other voltage ranges can be 
covered in similar fashion by selecting other 
suitable values of multiplier resistor. 

Ordinary commercial multimeters provide 
DC voltage ranges up to about 500; a few go 
to 1000. Beyond this, difficulties arise because 
the internal insulation of the instrument and the 
spacing of switch contacts may be inadequate 
to cope with high voltages. 

Importance of Sensitivity 

A most important point emerges from the 
example we have just used, involving a 1 
milliamp meter and 10,000 ohms of resistance 
for a 10-volt scale. 

When such a meter is connected across a 
circuit to read the voltage, it is equivalent to 
connecting a 10,000 ohm resistor between the 
particular points. 

If the meter happened to read full scale, it 
would be drawing 1 milliamp from the circuit 
under test. 

When reading the voltage of a battery, as in 
figure 4a, neither the resistive loading nor the 
current would be especially significant. 
However, there are plenty of circuit situations 
within electronic equipment where the 
connection of a 10,000 ohm resistor, and a 
load current of up to 1 milliamp would upset 
the operation and give an entirely false reading. 

The use of a more sensitive meter movement 
eases the problem to some extent because, for 


any given voltage range, the value of the 
multiplier resistor is much higher, and. of 
course, the current drawn by the meter from 
the circuit under test is much lower. 

The sensitivity of meter movements is 
usually indicated in small type on the meter 
face. A 1-milliamp movement would normally 
carry the endorsement: FSD 1mA. There may 
be an additional note along the lines 
“Sensitivity 1000 ohms/volt". This means that 
the internal resistance as a voltmeter is equal to 
1000 ohms multiplied by the particular voltage 
range in use. On the 10V range it would be 
10,000 ohms; on the 250V range it would be 
250,000 ohms. 


Nowadays, a large number of multimeters 
are built around 50-microamp meters (50uA or 
.05 mA) which yield an internal resistance 
20,000 ohms per volt. A multimeter offering 
this order of internal resistance has a very clear 
advantage over the older 1mA, 1000 
ohms/volt variety. 

AC Voltage 

Most multimeters, these days, also have 
provision for measuring volts AC — perhaps 
surprising in one sense because the kind of 
meter illustrated in figure 1 will not read on 
AC. Multimeter designers get around this by 
bringing a small rectifier into circuit whenever 


LANTHUR El 

(Arthur Ro 

69 BUCHANAN AVENUE, N 
Telephone 

BATTERY CHARGER BASIC 
KIT 

Consists of transformer, selenium rectifier, ballast 
resistor, pair battery clips, diagram and instruc¬ 
tions. Will charge 6 and 12 volt batteries at 

A arrmo . . . . $13.95 

LECTRONICS 

senthal) 

ORTH BALWYN. VIC. 3104 
> 85 4061 

MAGNIFYING GLASS 
with inbuilt lamp 

Ideal hobbyists’ tool. Magnifies 5 times in sur¬ 
face area. Built-in precision measuring scale. 
Used by Stamp collectors, Map readers, Elec¬ 
tronic technicians, etc.$1,75 

Plus pack, and post., Vic. 40c; Other, 70c. 

Including batteries and postage. 

PRINTED CIRCUIT BOARD 
KIT 

Consists of chemicals, paint, etc. and instruc¬ 
tions, together with a 12in x 12in or six 6in x 
3in copper backed boards. Other sizes to order. 

$3.25 

Plus pack and post., Vic. 40c; Other, 70c. 

ELECTRIC MOTOR 

SPEED CONTROLLER 

Controls speed of hand tools, etc., down to 
stop without loss, of torque. Suitable for AC/DC 
or brush-type motors only. Complete with flex 
and plug. 

500 watt (2 amp) size.$11.50 

SILICON DIODES 

25 amp, stud mount type. Forward or reverse 
polarity available. Suitable automotive and 

battery charger use, etc. 

ioo p.i.v . sj.i; 

Mounting adaptors, 35c. 

Prices include postage. 

2500 watt (10 amp) size . . .. $19.50 

Plus pack and post., Vic. 40c; Other, 70c. 

POWER SUPPLY BASIC KIT 

Consists of multi-tapped transformer, bridge rec¬ 
tifier, filter capacitor and circuit. Will supply 

D.C. voltages from 6 to 12. For use with 

transistor equipment of all kinds, also for trickle 
charging car batteries. 

600 milli-amp size. $5.25 

One amp size. $5.95 

Two amp size. $6,95 

Plus pack and post., Vic. 40c; Other, 70c. 

SPECIAL 

6 amp 400 Volt Triac and matching Diac. Suit¬ 
able for lamp dimmers, motor controllers, etc. 

The pair for .. .. .$*.7$ 

Price includes postage. 
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FOR FINEST SOUND AT LOWER COST 
IT'S FAMOUS MICRO HI-FI EQUIPMENT... 


MICRO MR-211 & MR-111 TURNTABLES 

Both are engineered throughout to the 
fine tolerances demanded for high- 
quality reproduction. The MR-211 is 
powered by a 4-pole hysteresis, 
synchronous, outer-rotor motor 
giving positive 33 1 /3 and 45 r.p.m. 
speeds. S-shaped tonearm Is fully 
compensated and accepts all standard 
’aln mounting cartridges. Oil-damped lift. 
Belt-driven MR-111 has 4-pole 
synchronous motor, two speeds, 
hlgh-preclsicn arm with gentle 
hydraulic lift—top value at a low price. 


MICRO HI-FI CARTRIDGES 


Micro . 
cartridg 


3100/e Is the top-quality magnetic 
dge widely used In broadcasting 
stations throughout Australia In systems 
that meet the Australian Broadcasting 
Control Board standards. Replaceable, 
elliptical diamond stylus. Micro 3100/5 
Is the stablemate of the 3100/e. but 
fitted with conical stylus at a slightly 
lower price. Micro 2100/7 Is a rugged 
and durable cartridge offering high- 
quality output, replaceable diamond 
stylus at an economical low price. 


MICRO MSB-1 SHOCK ABSORBERS 
* MDP-3 DUST BUG 

Top-grade accessories for ensurlna high- 
quality sound reproduction. The shock 
absorbers prevent feedback vibrations 
(50-200Hz) from reaching tonearm: 

Oust Bug cleans records automatically 
ahead of cartridge. 


.. . RENOWNED "SEAS" SPEAKERS 


The huge range of famous ‘'SEAS” 
speakers offers unbeatable performance In 
each of their wide price /type 
categories. They offer low distortion and 


excellent reproduction of transients, 
with high power handling capacity. 
‘•SEAS'* speakers are notable for 
wide, even high frequency dispersion 


which produces a natural and stable stereo 
"image." Bass Is smooth, extended and 
"clean": enclosures are simple, compact 

and economical. Write now for full 
details. 


MODEL 

TYPE 

SIZE 

(inches) 

l 

FREQUENCY 

RANGE 

(Hz) 

NATURAL 

RESONANCE 

(Hz) 

POWER 1 
RATING 1 
(Watts) 1 

FLUX 

DENSITY 

(Gauss) 

GAP 

ENERGY , 
(104 Frg) ‘ 

VOICE COIL 
DIAMETER 

(mm) 

DEPTH 

(mm) 

5TV-HF 

Tweeter 

2 

5.000- 

20.000 

— 

10 

11,500 

30 

13 

33 

9TV-HFT 

Tweeter 

3.5 

3,000- 

20,000 


4 

11,500 

30 

13 

45 | 

87H 

Dome Tweeter 

1.5 

1,500- 

20.000 

ohms-1,000 

35 

13,000 

230 

39 

50 

13TV-GM 

Mid-Range 

5 

200- 

4,000 

80-100 

20 

10,500 

230 

26 

85 

15/11TV-2XM 

Mid-Range 

6x4 

300- 

6,000 

90-120 

12 

12,000 

115 

19-5 

80 

21TV-GD 

Full Range 
Twin Cone 

8.5 

40- 

18,000 

50-60 

16 

10,500 

230 

26 

98 

21TV-EW 

Woofer 

8.5 

35- 

2.000 

25-30 

60 

5,500 

280 

39 

88 

25TV-ED 

Full Range 

Twin Cone 

10 

25- 

15,000 

30- 

1,500 

35-43 

20 

10,000 

340 

39 

95 

25TV-EW 

Woofer 

10 

20-25 

60 

5.500 

280 

39 

102 

30WK 

Woofer 

12 

45* 

3.000 

35-40 

100 

11,000 

570 

39 

1 150 

30TV-COAX 

Full Range 
Co-Axial 

12 

30- 

20,000 

35-45 

| 

24 

10,000/ 

11,500 

340/30 

39/13 

136 

30DCOAX-LUX 

Full Range 
<"o-Axial ! 

12 

1 

30- 

20,000 

27-33 ! 

1 

30 

11.000/ 

11,500 

570/30 

39/13 

i 

I ,ss 


... AND HIGH-QUALITY R0TEL AMPLIFIERS 


The new RA 610, offering 32 watts 
RMS per channel, and the RA 310. de¬ 
livering 17 watts RMS per channel, are 


both outstanding value In their class. 
Both amplifiers measure better than 
their quoted specs, on test and are 


housed In handsome wooden cabinets. 
Write now for full technical details 
and reviews. 


International Dynamics (Agencies) Pty. Ltd., 

23 Elma Road, Cheltenham North, Victoria, 3192. 
P.O. Box 205, Cheltenham, Vic., 3192. 

Tel., 95 0346. 


or from your nearest retailer: 


Victoria: Encel Electronics Pty. 
Ltd., 431 Bridge Road. 
Richmond. Vic.. 3121. 

Tel.: 42 3762. 

New south Wales: Encel 
Electronics Pty. Ltd.. 257 
Clarence Street. Sydney. N.S.W. 
2000. Tel.: 29 4563. 29 4564. 

Queensland: Stereo Supplies. 

100 Turbot Street. Brisbane. Qld.. 
4000. 


South Australia: Challenge 
Recording Co. 6 Gays Arcade, 
Adelaide, S.A. 5000. 

West Australia: Leslie Leonard. 

1st Floor. London Court. Perth, 
W.A. 6000. 

Tasmania: Audio Services. 

72 Wilson Street. Burnle, Tas. 
7320. 
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an AC range is selected. The rectifier changes 
the current flowing in the meter circuit from 
AC to DC and allows the meter to give a 
meaningful indication. 

Presence of the rectifier modifies the 
behaviour of the circuit as a whole and reduces 
the sensitivity. It is therefore quite common to 
see a notation on the meter face indicating 
that the internal resistance as an AC voltmeter 
is lower than as a DC voltmeter. 

Another point worth mentioning is that the 
length or shape of the AC scales, particularly 
on the lower voltage ranges, may be different 
from that of the DC ranges. Anyone using a 
multimeter to measure AC voltage should 
therefore be on the alert to identify the exact 
set of calibrations against which particular AC 
voltage readings should be taken. 

So much then, for the voltmeter function. 

Figure 5 shows an elementary circuit which 
allows a meter to measure DC resistance. As 
we have already indicated, the measurement is 
presented as so many ohms and, in this role, 
the instrument is commonly described as an 
ohmmeter. 

It can equally indicate whether the circuit 
through a component or a wiring sequence is 
"continuous” or “open”. From this came an 
older term, which is still heard on occasions: a 
“continuity” meter. 



TEST LEADS 


Figure 5. How a basic meter movement is 
used to measure DC resistance. 

Figure 5 shows a meter, a battery, a fixed 
resistor and a variable resistor in series one 
with the other and with the test leads. 

If the test leads are not touching, no current 
will flow through the circuit and there will be 
no reading on the meter. 

If the test leads are touched together, current 
will flow and the meter will read. The variable 
resistor may be adjusted so that the meter will 
read exactly full scale when the leads are 
touched. 

Thus, with the test leads not touching, or 
touching points between which there is no 
electrical circuit, the meter will not read; the 
indication will be “open circuit” or an infinite 
number of ohms between the test points. 

With the test prods touching, or connected 
to a common electrical conductor, the meter 
will read full scale, indicating “short circuit” or 
zero ohms between the test points. 

If the test prods are connected across a 
circuit or a component having significant 
electrical resistance (being neither an open nor 
a short circuit) the meter will give some 
intermediate reading. 

As we have already indicated. DC resistance 


measurements must be taken when the unit or 
circuit being examined is not operating and 
preferably is completely disconnected from the 
power source. 

In practice, DC resistance measuring 
circuits within a multimeter are more complex 
than suggested by figure 5 and there is usually 
provision by switching to obtain a more 
meaningful reading on resistances of different 
magnitude. 

Having a sensitive meter movement has the 
additional advantage that it makes it easier to 
achieve measurement of a wide range of 
resistance values, particularly those values 
above about .22 megohm. 

Scales on a Typical Meter 

A variety of low-priced multimeters are 
available on the Australian market, many of 
them through mail-order radio parts suppliers. 

For example, figure 6 shows the meter scale 
range selector switch of a multimeter which is 
handled by Radio House Pty Ltd, of Pitt St, 

Sydney. Designated as model RH-150, it sells 
at $1 1.50 and is that company’s most popular 
line for enthusiasts who want an effective 
instrument for a minimum of outlay. 

The bottom positions on the range selector 
scale offer three ranges for the measurement of 
direct current: 0.1, 25 and 250 milliamps. 

Pointer indications would be read against the 
scale sector marked “V-mA”. When reading to 
0.1mA, the 0-10 figures on the scale would be 
used but would be mentally translated as .02, 

.04, .06, .08 and 0.1mA. On the 25mA setting, 
the 0-25 figures would be used directly. On the 
250mA setting, the same figures would be used 
but multiplied mentally by 10. 

The significance of the scale subdivisions 
would have to be worked out in each case, 
being a more or less straightforward exercise in 
reading graduations. 

In practice, the 0.1mA scale would not be 
used a great deal but it is handy to have for 
special test situations. 

Where it is anticipated that the current to be 
measured would lie above 0.1mA but below 
25, the 25mA range would have to be selected. 

And here a limitation of the particular 
multimeter would become apparent. A current 
of the order of 1 milliamp would produce only 
a very small deflection of the pointer, involving 
two of the smallest graduations. Measurements 
of current between 0.1mA and about 2.5mA 
would therefore be quite unprecise. More 
elaborate — and more costly —meters are 
likely to offer a greater number of ranges and 
would avoid an awkward gap like this. 

What about the measurement of alternating 
current as distinct from direct current? Very 
few multimeters provide any facility for 
measuring AC milliamps, partly because it is 
difficult to provide in a budget-priced 
instrument and partly because it is a facility 
that most enthusiasts can do without if they 
have to. 

On the left hand side of the switch are five 
voltage ranges covering from 2.5 to 1000 volts. 

This is. in fact, a very good coverage and 
probably reflects a trend to rely more on 
voltage measurements than current to analyse 
the performance of solid-state circuitry. And 
certainly it is easier to measure voltages 
around a printed wiring board than to unsolder 
connections to measure the current! 

The figures on the scale 0-25, 0-10 and 0-5 
provide the basis for reading off the 
appropriate voltage, either directly, or by 
inserting a decimal point or adding noughts. 

Thus the 0-25 scale can also be read as 0-2.5. 

The AC voltage ranges on the right hand 
side of the selector switch also give good 
coverage. Note that the 10V AC range has its 
own scale which is different from the 10V DC 
scale, for reasons already referred to. 

The two switch positions immediately under 
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University 

TEST 

EQUIPMENT 

All backed by University 
sales fir spare parts service 


MODEL MV A—# 
MULTIMETER 

D.C.V.. 5-25-50-250- 

500-2.5K (20Kfi/V). 
\.C.V.: 10-50-100-500- 

000 (lOKh/V). 

D.C.A.: 50uA-2.5mA- 

:50mA Ohms: 0.6K- 
>M. db: —20/0 + 22. 
Mce each: $10.00 
plua 15% S.T. 




MODEL CT-5 00 
MULTIMETER 

D.C.V. 2.5-10-50-250- 
500-5K (20 K Q/V). 
A.C.V.: 10-50-250-500- 

1K (10Kn/V). 
D.C.A.: 50uA-5mA- 

50mA-500mA 
Ohms: 12K-120K-1.2M- 
12M 

db: —20/0/<+62 

Price each $14.00 
p*M 15% S.T. 


MODEL MV A - 

MULTIMETER 

D.C.V.: 2.5-10-50-250- 

1000 <20Kf2/V). 

\.C.V.: 2.5 - 10 - 50 - 
250-1000C8KO/V). 

D C.A.: 50uA-2.5mA- 

25mA-250mA. 

Ohms- 10K-100K-1M- 
10M. 

db: —20/0/+ 22. 

+ 22/+36. 

Price each: $16.00 
plus 15% S.T. 




MODEL MVA —100 
MULTIMETER 

D.C.A.: 0.5-2.5-10-50- 

250 - 500 - 1000 

(100KO/V) 

A.C.V.: 2.5-10-50-G50L 

1000-112Kfi/V). 

D.C.A.: 10aA-250 A- 

250mA - 2.5mA-25mA- 
10A. 

A.C.A.:0-10A. 

Ohms: 20K-200K-2M- 

200M. 

db: —20/0 + 62. 

Price each $35.00 
plus 15% S.T. 


All test equipment can be inspected at 

UNIVERSITY GRAHAM 
INSTRUMENTS 

PTY. LTD. 

106 Belmore Road. Riverwood, N.S.W.. 2210. 
Telephones: S3 0644 (5 lines). 

Telegrams and Cables Raqulp, Sydney. 

City Office: 

INSTROL HI-FI & ELECTRONICS CENTRE 
91A York Street, Sydney. 

Victorian Office: 180 York Street, Sth. Mel¬ 
bourne. 

Phone: 699 1126. 



















hot-dip galvanizing at 1/2 the cost 


equals 


LPS Instant Cold Galvanize should be used wherever meta! is exposed to 
corrosive conditions such as in the construction and maintenance of: 


'nstant 

^IVANI* 6 


AUTO & TRUCK BODIES 
FARMING EQUIPMENT 
MARINE EQUIPMENT 
METAL ROOFS & FLOORS 
MINING EQUIPMENT 
OFF SHORE STRUCTURES 
POWER PLANTS 


TRAILERS 

FENCING 

OIL RI.GS& PIPE LINES 
STRUCTURAL STEEL 
LINES & TOWERS 
UNDERGROUND EQUIPMENT 
LAWN & GARDEN EQUIPMENT 


RAILROADS 
WATER TANKS 
MOTOR BIKES 
TV AERIALS 
SNOWMOBILES 
GOLF CARTS 
PATIO FURNITURE 


pr °° f f* 

t N t V METAL fO 
Y ^ARS OR 

to hot t 
Galvanizing 


LPS Instant Cold Galvanize is a ready to use 95 p.c. PURE: 
ZINC compound that provides long-lasting protection from 
rust and corrosion. 

LPS Instant Cold Galvanize is NOT A PAINT! When applied 
to iron or steel it generates a positive electric current that 
flows to the base metal. This electrochemical action fuses the 
zinc compound with the metal. Corrosion will attack only the 
outer zinc coating leaving the metal to be protected rust free. 
If coating is penetrated LPS Instant Cold Galvanize will 
sacrifice itself to protect the exposed base metal. RUST 
CANNOT SPREAD. 


AIR CONDITIONING. HEATING. & REFRIGERATION SYSTEMS 

TECHNICAL INFORMATION: 

Passes PREECE TEST for hot-dip galvanizing 
SINGLE APPLICATION THICKNESS — approximately V /2 mils 
COVERAGE — approximately 50 square feet per pound 
COST — approximately 2 1 per square foot 
TOUCH DRY — 1 minute . . . can be painted over in 6 hours or 
30 minutes after baking at 350° for 15 minutes 

WITHSTANDS: 

• Over 3,000 hours in salt spray cabinet • Continuous dry heat up to 750° F. 

• Water temperature above boiling point • Short period heat up to 1000° F. 


SPECIFICATIONS: 

LPS Instant Cold Galvanize meets or exceeds the following specifications: 


MIL - P - 46105 weld thru primer 

MIL - P - 21035 Galvanizing repair ( U.S. Navy ) 


MIL • P • 26915A for steel ( U.S. Air Force ) 


Available in 16 oz. Aerosol spray-cans 


MIL - T - 26433 for towers ( Temperate and Arctic Zones ) ( U.S. Air Force ) 



Complies with Rule 66-3 Los Angeles and San Francisco 

LPS Instant Cold Galvanize provides maximum protection when 
applied to clean, dry metal. 


LPS RESEARCH LABORATORIES, INC. 

20 ISO COTNER AVE. • LOS ANGELES, CALIF. 90025 


(213) 478-0095 


Distributed by 

ZEPHYR PRODUCTS PTY. LTD. 

70 BATE'SFORD ROAD, CHADSTONE, 
VICTORIA 
Phone: 56 7231 
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Figure 6. 

A typical inexpensive multimeter. 


the meter are for the measurement of 
resistance. They are used in conjunction with 
the topmost scale on the meter face. Using the 
selector position “RxlO”, the “5” graduation 
would represent 50 ohms, the “10” graduation 
would represent 100 ohms and so on. The 
“2K” mark at the extreme left of the scale 
would represent 20,000 ohms. 

To read values above about 2000 ohms, the 
"RxlK" position could be selected to 
advantage. With this range selected, the “5” 
graduation would represent 5000 ohms, while 
the “2K” graduation would represent 2 
megohms. This is a quite useful range of 
resistance measurement but more 
comprehensive — and expensive — 
multimeters would permit more accurate 
measurement of very high value and very low 
value resistors. 

Incidentally, the “Ohms Adj.” control serves 
the purpose of the variable resistor in figure 5. 
With the test leads shorted together, the 
adjustment should be set so that meter pointer 
reads exactly full scale, or zero ohms. 

There are other ranges and markings on the 
scale but these are best relegated to another 
article, where space is at less of a premium. 
Our major objective in this article has been to 
talk about the basic functions of measuring 
current, voltage and resistance. 

Operating Precautions 

In using a multimeter, the one thing above 
all others that the operator must be alert to is 
the risk of damaging the instrument by failing 
to use the proper scale. 

When checking voltage, always set the meter 
to a range which you know will be adequate for 
the equipment under test. 

With a transistor receiver operating from a 9- 
volt battery, you would never need to use 
higher than the 10V range. 

With a valve receiver, you would have to be 
prepared for voltages in excess of 250; 
therefore you could start with the 1000V range 
and only switch to a lower range when you 
know that the voltage AT THE 
PARTICULAR POINT you wish to measure 
is less than 250. 

Similarly, when measuring current drain, 
start with the highest current range and only 
reduce the range when you are sure it is safe to 
do so. But, of course, it would be quite foolish 
to attempt to measure current flow in, say, an 
automotive electrical system with a simple 
multimeter. In such a system, the current flow 
is reckoned in amps, not milliamps 
(thousandths of an amp). 

However, the “standard” method of 
accidentally ruining a multimeter is not just to 
use it on the wrong voltage or current range. 
That can be bad enough. 

The most common method is first to use the 
meter for resistance tests and to leave it set to 
one of the OHMS ranges. 

Then, intent on measuring a voltage, the 
user forgets to select the appropriate voltage 
range. Instead, he connects the meter straight 
across 250 volts and wham! The meter pointer 
flies across so violently that it bends into an 
arc, maybe sticks, maybe jumps out of the 
pivots. 

The instrument may even suffer damage to 
other parts of the circuitry. 

Just about everyone who has ever used a 
multimeter has been through this kind of 
experience but the knowledge is of little 
comfort as you view the results of your own 
personal effort. 

So, try to educate yourself NEVER to take a 
meter reading without first stopping to look at 
the range selector. 

And here’s another safety hint: Having 
taken a reading of current or resistance, flick 
the switch around to the 250V or 1000V 
setting, either AC or DC. That way you won’t 


do any harm if you forget to check the range 
switch before touching the meter on an active 
circuit. 

In recent years, multimeter designers have 
adopted a scheme called ‘'diode protection" to 
minimise the effect of meter overload. The 
diodes are connected across the meter 
movement and tend to act as automatic shunts, 
should the voltage across the meter ride too far 
beyond what it should be. 

Diode protection will usually protect a 


multimeter from damage arising from quite 
severe overloads, provided the overload 
condition is not sustained. 

However, very severe overloads, particularly 
if sustained, can damage other parts of the 
circuitry, even if the meter remains intact. 

Multimeters with diode protection usually 
sell for a couple of dollars more than meters 
without protection but, in general, it is a couple 
of dollars well worth spending. 


@ BISHOP PRINTED WIRING AIDS 

More than 15,000 types including:— 

• Multiple pad groups accurate to ± .002" for transistors, I.C.'s, edge 
connections, etc., lx, 2x, 4x. Quickly stick down complete groups. 

• Red and blue technique for simplified artwork and absolute registration 
of double-sided printed circuits. 

• Tapes, pads, mylar (clear, matte, precision grid),symbols, targets, sequen¬ 
tial reference designations, letters, numbers, words. 

• "B“ Neg negative drafting system for prototypes without photography 
includes photo resist, developer, etchant and other chemicals. 

• AND NOW THE ZAPS SYSTEM INCLUDING PRE-ETCHED PRESSURE 
SENSITIVE COPPER CIRCUIT COMPONENT PATTERNS FOR SPEEDY 
DESIGN AND INSTANT PRINTED WIRING PROTOTYPES. 

Vic.: Camden Art Centre Pty. Ltd., 200 Gertrude St., Fitzroy 3065. 41 7261. 

N.S.W.: Circuit Components (A'asia) P/L, 460 Bexley Rd., Bexley 2207. 59 6550. 

Qld.: Douglas Electronics P/L, 322 Old Cleveland Rd.. Cooparoo 4151. 97 8222. 

S.A.: Camden Art Centre Pty. Ltd., 210 Rundle Street, Adelaide 5000. 23 4861. 

W.A.: W. J. Monhcrieff Pty. Ltd., Hay St., East Perth 6000. 23 1194. 
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Frankly, we don’t know how they do it. However the remarkable Sansui Model 210 is likely to be the most 
popular Sansui model ever, including the record sales AU-555 and AU-222 stereo amplifiers. The Model 210 
opens a bold new vista for the audio enthusiast and sets a new standard for audio equipment values. 

For only $185 you get a tuner designed specifically for Australian conditions and a superb stereo 
amplifier. Although the Sansui Model 210 compares favorably with other models in the Sansui tuner/amplifier 
range, superfluous facilities for Australian conditions (such as F.M. and Multiplex) have been discarded. This 
saves some cost; further savings have been made by Sansui in arranging heavy volume production to meet 
the expected Australian demand. 

Power output is 34 watts music power into 4 ohm speaker systems or 22 watts R.M.S. Frequency response 
is 25-30,000 Hz. ± 2 dB. Sensitivity suits magnetic cartridges at 3 mV. — and 180 mV. sensitivity caters 
for auxiliary inputs and tape recorders. 

An easily read panoramic tuning dial simplifies selection of radio stations on AM/MW or AM/SW bands; a signal 
strength meter operates on the AM band. Selectivity is better than 25 dB. Distant stations are received with 
unusual clarity and signal strength. 

Every desirable control is provided ... a DIN socket for tape recorders, headphone jack, flexible bass and 
treble controls, a direct tape monitor switch, loudness control and a clearly marked selector switch. 

Listen to the Sansui Model 210 at your Simon Gray dealer; accept Sansui’s invitation to listen critically. 
You’ll be agreeably surprised with the audible difference Sansui quality makes. |--- 1 



Trust Sansui. You can. 



Sound 

Satisfiers 



SANSUI DISTRIBUTORS: Australia, excepting W.A.: Simon Gray Pty. Ltd. Head Office: 28 Elizabeth Street, Melbourne. 
3000. Tel. 63 8101*. Telex: 31904. Sydney Office: 53 Victoria Avenue, Chatswood, N.S.W. 2067. Tel. 40 4522*. Canberra 
Office: 25 Molonglo Mall, Fyshwick, A.C.T. 2609. Tel. 95 6526. Adelaide Office: 301 South Terrace, S.A. 5000. 
Tel. 23 6219. N.T.: Pfitzner's Music House, Smith Street, Darwin. 5790. Tel. 3801. Old.: Sydney G. Hughes. 154-158 
Arthur Street, New Farm, Brisbane. 4005. Tel. 58 1422. Tas.: K. W. McCulloch Pty. Ltd., 57 George Street. Launceston. 
7250. Tel. 2 5322. W.A. Distributors: Carlyle & Co. Pty. Ltd., 1-9 Milligan Street, Perth. 6000. Tel. 22 0191. Sansui 
equipment is manufactured by: Sansui Electric Co. Ltd., 14-1, 2-chome, Izumi, Suginami-ku, Tokyo, Japan. 


| Simon Gray Pty. Ltd., 

■ 28 Elizabeth Street, Melbourne, 3000 


I 

I 

I 


Please send me all the facts about 
the Sansui Model 210 in detail . . . 
and the name of my nearest Simon 
Gray dealer. 

NAME. 

ADDRESS. 


POSTCODE 




if fakes Japan’s leading audio only manufacturer 
... Sansui... to design and manufacture an 
outstanding stereo tuner/amplifier expressly for 
Australia, and to keep the price down to only $1851 
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CLASSICAL 

RECORDINGS 

Reviewed by Julian Russell 


Australian pianist's debut recordings 


CHOPIN — Etudes; Nocturne; Polonaise 
Fantasie. Roger Woodward (Piano). EMI 
Stereo OASD7560. 

SCRIABIN —.Etudes and Sonata. 
SHOSTAKOVITCH — Prelude and Fugue in 
D Flat. 

PROKOFIEV — Sonata No 7, Op. 83. Roger 
Woodward (piano). EMI Stereo OASD 
7562. 

RACHMANINOV — Preludes. Roger 

Woodward (piano). EMI Stereo OASD7561. 

The 29-year-old Australian pianist Roger 
Woodward makes his record debut on the 
three discs listed above. He has been widely 
acclaimed for his concert recitals in Europe, 
America and during his recent tour of his 
homeland. This is not to be wondered at since 
he is a pianist of exceptional ability. His 
teachers were Alexander Sverjensky at the 
Sydney Conservatorium, from where he won a 
scholarship to study in Poland under Zbigniew 
Drzewiecki. This latter seems to be carrying on 
the tradition of that great teacher Theodor 
Leschetizky, many of whose pupils won fame 
during the first part of the present century. At 
any rate Woodward’s treatment of the Chopin 
recital strongly hints at a Leschetizky influence 
in its elastic rubatos and above all in his touch. 

The first book of Etudes tests the 
competence — and more — of any pianist and 
Woodward emerges creditably from the 
exercise. His technique is assured, his phrasing 
stylish, though in the third etude in E Major, 
which in popular circles has acquired the 
abominable nickname of “Tristesse”, he has an 
irritating mannerism of pausing slightly before 
the first beat of most bars. Indeed I found 
myself waiting for this hesitation with some 
impairment of complete enjoyment. The rest, 
however, are beautifully played though I have 
heard angrier, more aggressive accounts of the 
famous “Revolutionary” study. Altogether an 
impressive introduction to what follows. 

On the reverse of this disc you will hear as 
poetic an account of the D Flat Nocturne as I 
can recall. Woodward's reading is quite 
without sentimentality yet held me spellbound. 
So much so that to preserve the magic of its 
mood I waited some time before I wept on to 
the great Polonaise Fantasie that completes the 
side. This is a work in which Chopin created an 
entirely new concept of form and which only a 
great pianist can make hang together. 
Woodward does this with great success — and 
enormous concentration. 

Scriabin’s C Sharp Minor Etude, Op. 2, with 
which Woodward opens the second disc, was 
composed during Scriabin's Chopin period — 
did he ever really desert this influence? — and 
Woodward plays it in typical style, 
characterised by the same intense 
concentration to be heard in the first disc. You 
find this again in the other Etude, in B Flat 
Minor, in which Scriabin again has not yet 
developed a style of his own, the style he 
established in the writing of the piano work 
“Vers la Flamme”, and orchestrally in the last 


three “symphonies”, the “Divine Symphony”, 
the “Poeme de l’Extase” and “Prometheus”. 
The latter was “theosophically” inspired, 
according to the composer. In the Sonata, 
Opus 10, Scriabin writes more luminously. 
Albert Landa, who supplied the sleeve notes, 
describes it as a “psychedelic” quality, a word 
unknown in my youth and yet strangely 
descriptive of some of this composer’s work. 
To me it exposes twitching nerves and taut 
neuroticism. However, there is no doubting 
Woodward’s complete identification with the 
composer in this bracket. 

Shostakovich's Prelude and Fugue in D 
Flat sounds deceptively simple despite its spicy 
dissonances. It has a quite wonderful cheeky 
ending. For the fugue Shostakovich uses 
probably the most ordinary subject I have ever 
heard and treats it with quite outrageous 
virtuosity. Its many fierce difficulties — 
rhythmic and motoric — present the young 
pianist with no apparent problems whatever. 
Nor, either, do the irregular percussive accents 
in the first movement of Prokofiev's Seventh 
Sonata. He realises all that is implied by the 
composer's marking, Allegro Inquieto. This 
piece, by the way, was composed during the 
German occupation of Russia; it features a 
slower section, full of foreboding, which 
interrupts the two faster sections. Woodward 
plays the whole movement with complete 
understanding and apparently limitless 
technical resources. 

The second movement starts with a slightly 
non-committal melody which develops into a 
passionate climax. The emotion communicated 
to me was one of quiet resentment building up 
to blazing indignation which dwindles quietly 
with a curious, persistent bell-like passage 
before returning to the first theme. 

The Finale, in the rare time of 7/8, is a 
typical Prokofiev motoric movement, played 
with headlong drive unimpaired by even a 
minor inaccuracy. And again you hear accents 
delivered with spiky irregularity. This must be 
as tiring a movement for a pianist as any I’ve 
ever heard though, at the end, Woodward 
shows no trace of fatigue. 

Woodward devotes his third disc to 10 
Rachmaninov Preludes, including, of course, 
the famous one in C Sharp Minor (“Oh My 
Gawd”) — the words were added by the 
famous English critic Edwin Evans — and the 
almost equally famous G Minor, nicknamed 
without the composer’s consent, the 
“Cossacks' Patrol.” Yet Woodward plays the 
hackneyed C Sharp Minor as if meeting it for 
the first time and makes it sound impressive 
enough to dispel the nimbus of over-popularity 
now associated with it. You have a very quiet, 
brooding opening, a rhapsodical middle section 
and a clanging bell-like ending that leads to the 
dirge-like final bars. After that there is no more 
to be said about the piece. I have not enough 
space to describe Woodward's playing of the 
rest of the Preludes other than to praise them 
all too briefly. And I don't have to add that 
some of the Preludes are of considerably more 
interest than others.i 


ROSSINI — Six Sonatas for String Orchestra; 
Variations for Clarinet; Serenade. I Solisti 
Veneti directed by Claudio Scimone. (2 
discs) World Record Club Stereo S/4832-3. 

This wholly entrancing set of two discs is 
very welcome indeed especially at its club 
price. And, miracle of miracles, the sonatas 
were written when the composer had reached 
the ripe age of 12 — repeat twelve, in case you 
think it is a misprint. Just how much could he 
have learned of the art of musical composition 
at that age? Surely a negligible amount. Yet 
these little pieces show not only an astonishing 
certainty of technique but also an unfaltering 
flow of invention. Listening to the music one is 
confronted with a phenomenon of precosity 
perhaps matched but never beaten even by 
such precocious geniuses as Mozart and 
Mendelssohn. If you fancy there is a note of 
patronage in these remarks it was certainly not 
intended. These pieces can be enjoyed without 
any reference to the composer’s age or indeed 
any other consideration at all but their intrinsic 
value as music. 

The Solisti Veneti are a stylish combination 
and their playing here is well up to their 
customary very high standard. I strongly 
recommend the two discs to those who would 
like to have handy music to which they can 
listen with complete relaxation between heavier 
fare. By the way, the clarinet variations date 
from six years later than the sonatas and in this 
composition not the’least remarkable feature is 
the extremely free writing for the double bass. 

★ ★ ★ 

BARTOK — Piano Concerto No 3 in E. 
PROKOFIEV — Piano Concerto No 3 in C. 
Claude Helffer (piano); the Monte Carlo 
National Orchestra conducted by Bruno 
Maderna. Concert Hall Stereo SMS2661. 

This popular coupling of what are probably 
the two best-known mid-20th century piano 
concertos introduces a pianist new to me, 
though judging by his picture on the record 
sleeve he is no boy. Nor does any information 
about him go with the record. On the other 
hand the conductor is known to me not only by 
his work but personally. I have often met him 
abroad at avant garde concerts and other 
gatherings. Bruno Maderna is probably the 
best conductor of contemporary music in the 
world today and a perfectionist despite his 
casual manner, witty conversation and 
anything but elegant dress. 

The first bars of the Bartok suggest that 
Helffer is going to offer a Chopin-like reading. 
But this soon changes to what might be 
described as a true Bartok style. From then on 
my only complaint is the peculiarly squashy 
recorded piano tone when the soloist is called 
upon to play forte. And this persists 
throughout the concerto. The first few bars of 
the first movement led me to expect an 
impressive account of the adagio religioso. But 
though the soloist makes a generous 
contribution it is the orchestra that captures 


the sound approach to quality 

® KENWOOD 


AMPLIFIERS 

Six models available from 

H. B. RADIO SALES 

• 105 CATHERINE STREET, 
LEICHHARDT, SYDNEY. 
Telephone 56 5580 
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MODEL 400K 


★ Push-button switching facilities for 3 Inputs 
(Mag. Aux. Ccr.). 

Mono-Stereo switch and mains switch. 

★ Tape-out facilities. 

★ Fully regulated power supply. 

★ Magnetic pre-amp, facilities. 

★ Stereo headphone jack. 

★ Complete electronics on the one P.C 
board. 

★ Australian made—using standard parts. 

★ Bass and treble facilities. 

SPECIFICATIONS: 

Power: 10W RMS per channel Into 8 ohm 
speakers. 

Distortion: Better than 0.8% at full output 
Freq. Response plus or minus 3dB 45hZ- 
20khZ. 

Bass Response: At 30hZ Boost 15dB, Cut 
19dB. 

Treble Response: At lOkhZ Boost 12dB, Cut 
13dB. 


$ 61.50 


BREAKDOWN: 

MAGNETIC PRE-AMP: 

Based on a very good circuit taken from 
designers handbook, uses BCl08s and BC109S. 

PRE-AMPLIFIER: 

Taken from 115 unit, this section uses 
matched FETS. 

POWER AMPLIFIER: 

Based on the Mullard 10 plus 10. A well- 
proven circuit indeed. 

REGULATED POWER SUPPLY: 

Once again based on the Mullard Circuit. 

CABINET: 

Beautifully finished in black spatter. Front 
panel extruded aluminium with aluminium 
knobs. Size: 15in x lOin x 3 Vi in. 


Kit-Form, $61.50. Wired and Tested, $72. 

Kit-Form with Mag. Pre-Amp., $64. Wired and tested, $74.50.> ■* 
FREIGHT: Registered Parcel Post, add $2. 


Please Note: The above unit is also available 
. ^Street, Everton Park, Brisbane. Phone 55 4308. 


from our Queensland branch at 32 Hunter 


>■ 


)» 
> ■ 



STEREO RECORD CHANGER 

B.S.R. MA 70 
$46.35 
pest $2.00 

De luxe model with diamond stylus ceramic 
Cl. Unit has tone arm and cue pause lever, 
auto-lock, bias comp., stylus pressure adj., 
calibrated control. This unit would be ideal 
with 400K amp above. Teak base to suit. 

$11.50 (Post $2.00). 

CAPACITOR DISCHARGE 
IGNITION KIT 

$21.50 

post $1.00 




:7 




Based on August, 1970 "E.A.” design. Com¬ 
plete in every detail, inc. S.T.C. Diecast Box. 
Transformer has secondary winding pre-wound 
at no extra cost. 

Special Price: $21.50 (Post $1.00). 


VERNIER DIAL 


SATO 


8 : 1 ratio, 3 in calibrated dial. A beautiful 
instrument indeed. Special $3.90 (Post 50c). 


POTENTIOMETERS 

Noble brand, low noise, 2in shaft, guaran¬ 
teed top quality. Single Types: Valves from 
500 ohms to 5M. Log or Lin., 38c each. 
Switch Types. 75c each. 

Dual Gang Types: $1.45 each. 


SPEAKERS 


Rola C8MX, twin Cone, wide range, 8 or 
15 ohm. Special $8.50 plus $1.00 Post. 

Rola 12PX, twin cone 15W RMS. Hi-Fi 
type 8 or 15 olim. Special $18.00. Post $1.00. 
Rola 5FX, twin cone tweeter. 15W RMS. 
To be used in conjunction with above two 
speakers. Special at $4.90. Post $100. 

Kola C6LX, twin cone general application 
speaker, 6in round 6W RMS in enclosure. 8 
ohm. Special at $5.80. Post $1.00. 

Rola crossover network SOL24. Tapped at 
0.5mH, l.OmH, 2.0mH to give max range. 
Special price $3.25. Plus 30c post. 

Special: 12UX50. Twin Cone. 50W. This 
speaker is ideal for Playmaster 132. $38.00 
(plus 52.00 post). 


>• 
J * 


C.O.D. To use this service add 60c. 

ORDER FORMS: Sent free with each order. 
DESPATCH: All orders are received at 9 a.m. 
at the P.O. and despatched to meet the 1 p.m. 
clearance the same day. This gives you a 
4-hour service. 

POSTAGE: Add 15c packpost fee to all orders 
unless stated otherwise. 


PHONE SERVICE: Simply order on phone and 
order will be despatched C.O.D. within the 
hour. 

QUALITY: All our parts are new and fully 
guaranteed. No surplus or rejects. 

CATALOGUE: We will send our FREE cata¬ 
logue upon receipt of your 9x4 envelope 
with 9c stamp, or with your order. Illustrated. 


)« 

)► 

J* 


KITSETS AUST. PTY. LTD. 

MAIL ORDER DEPT., Box 176, P.O. DEE WHY 2099, N.S.W. 
SALES DEPT.: SUITE 2, 21 OAKS AVE, DEE WHY 
50 yds. from Dee Why Post Office. Phone 982 5571 


¥“¥¥-¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 1 


110 


ELECTRONICS Australia, September, 1971 


the lion's share of the attention with Maderna's 
unusual treatment of the '’nocturnal" sounds. 
These are much more definitely pointed than 
usual. Indeed Maderna in some passages 
brings the xylophone so far forward that the 
music assumes temporarily an almost Chinese 
quality. The little chirpings remind one of birds 
rather than insects. The Monte Carlo strings 
have a slightly stringy quality that may — or 
may not — be due to the recording. 

The first subject of the finale sets off with a 
fine Hungarian swagger contrasted with the 
perky, oddly English-sounding second subject. 
It brings the whole work to a bright and 
convincing conclusion. 

The pianist’s style is more characteristically 
percussive in the Prokofiev work especially in 
the exhuberant first subject. Again, as in the 
Bartok, you hear a wealth of detail in the 
orchestral part. Except for the wiry string tone 
I found it very exhilarating indeed. 

The second movement is made up of a 
highly ingenious set of variations on a neo¬ 
classical theme. The first is full of fascinating 
humorous surprises, the second, fiery, loud 
and differently harmonised. The third is almost 
Brahmsian — if Brahms had been born in 
Russia — and there is a mood of gentle reverie 
in the fourth. In the brilliantly rhythmic fifth 
movement the tone, in some bars, is reduced to 
beguiling delicacy without sacrifice of thythmic 
vitality. And you have the same bouncing 
rhythmic health throughout the Finale. Slightly 
more refined engineering would have improved 
the whole production, though at its budget 
price it offers very good value as it stands. 

★ ★ ★ 

KODALY — Psalmus Hungaricus. Peacock 
Variations. London Symphony Orchestra 
and Chorus; Brighton Festival Chorus; 
Wandsworth Schoolboys* Choir; 
conducted by Istvan Kertesz. Decca Stereo 
SXL6497. 

I have been waiting for many years for a 
good new recording of the Peacock Variations 
and am happy to welcome this one as, in my 
opinion, definitive. The Peacock is a 
Hungarian folk song whose misleading title 
hides a passionate call for Magyar freedom. It 
is sung unaccompanied by the London 
Symphony Orchestra Chorus in a beautiful 
setting by Kodaly before the orchestra 
embarks on the orchestral variations. This 
composition is frankly romantic, sumptuously 
scored and harmonised, spiked by occasional 
dissonances and suspensions. At times its 
harmonic structure is completely 
impressionistic. The work is put together by a 
master hand and richly varied in mood ranging 
all the way for the extremely simple to the most 
luxurious tonal combinations. 

The London Symphony is an orchestra 

<ays capable of unequalled fire and here, 
under Kertesz, you hear it at its best. At times 
they achieve an almost blinding incandescence. 
The sound too, is superb with a rich acoustic 
that makes the whole an exciting experience. 

* No coupling could be more apt than the 
Psalmus Hungaricus on the reverse side. It was 
composed 16 years earlier than the Peacock 
Variations — in 1923 — and has long been a 
favourite of mine since I first heard it 
conducted by the late Edgar Bainton in the 
NSW Conservatorium during the middle 
1930s. It is a vocal-orchestral setting of the 
Hungarian version of the 55th Psalm and is a 
passionate cry of resolution to overcome the 
treachery of people King David thought he 
could trust. It might well be described — as 
can the Peacock Variations — as true 
Hungarian and is magnificently played and 
sung with the same fire you have in the first 
piece. A special word of praise for Lajos 
Kozma's singing of the tenor role, which 
figures importantly throughout the Psalm. 






















Nowadays such fervent expressions of 
nationalism in music are out of fashion. But if 
you re at all like me you’ll wallow in these two 
passionately conceived and performed works. 
And as I wrote earlier, the sound is of 
matching magnificence. 

★ ★ ★ 

SAINT-SAENS — Symphony No 3 in C 
Minor. Los Angeles Philharmonic 
Orchestra conducted by Zubin Mehta. 
Anita Priesy (organ); Shibley Boyes and 
Gerald Robbins (pianos). Decca Stereo 
SXL6482. 

The C Minor is highly civilised music¬ 
making of no very great depth. Like most of 
Saint-Saens’ music it is often strongly 
reminiscent of much of the other music he 
wrote — never less than elegant in its dress if a 
little thin in invention. It is played on this disc 
with unusual respect for the delicacy of its 
texture by Mehta and the Los Angeles 
Philharmonic. I had come to expect Mehta to 
crush the more fragile examples of the 
composer's art by the ardour of his embrace, 
but no one could be more circumspect than he 
is here. In the slow' movement the organ is 
beautifully balanced into the ensemble — a 
considerable feat of engineering to achieve 
such acoustic perfection. To my mind this is 
the most refined performance of anything I 
have heard Mehta conduct. If you like utterly 
unpretentious music most expertly assembled, 
unremittingly melodious, the whole played with 
real elegance and fittingly recorded, this is for 
you. 

In addition to the organ, two pianos make a 
valuable contribution in the Presto which 
Mehta sends along exhilaratingly but without 
over-emphasis. The organ is more aggressive 
but still perfectly balanced in the Maestoso 
section before the final allegro. 

Cassettes .... 

BEETHOVEN — Symphony No 5 in C 
Minor. Philharmonia Orchestra conducted 
by Otto Klemperer. World Cassette Club 
Stereo 8900. 

Piano Concerto No 2 in B Flat. Emil 
Gilels (piano) and the Cleveland Orch¬ 
estra conducted by George Szell. 32 Var¬ 
iations in C Minor, Emil Gilels (piano). 
World Cassette Club Stereo 0065. 

The World Cassette Club is, as you might 
guess, a subsiduary of the World Record Club 


and though their products are offered to 
members at little more than half the price of 
those issued by other companies they have the 
same high reproductive quality of the VVRC 
Records. The sound in the C Minor Symphony 
is commendably clear but to hear it at its best it 
needs a fairly strong bass boost. Background 
noise is negligeable except during silent bars. 
But Klemperer’s reading I can only describe as 
pedantic. His slow' tempo in the first movement 
deprives it of much necessary drive. The 
rhythm is metronomic and without spring. The 
playing has. of course, faultless accuracy and 
Klemperer’s scholarship is never in question. 
But to me it is just plain unexciting. There is 
defiance, yes. But humanity, only a minimum. 

Klemperer’s quiet opening of the second 
movement is very impressive indeed in its 
tender phrasing. But w'hen it grows into the 
forte section it starts to plod, though it does 
recover its previous beauty in the quietly 
scored violin passage. The next forte makes 
such a feature of the accompanying arpeggios 
that it relapses into the same mood as the first. 

I enjoyed the Scherzo, which opens with true 
mystery, though again the second strain of the 
first subject is too deliberately paced for my 
taste. The recording has a wide dynamic 
range and a superbly controlled crescendo 
leads into the Finale. Here Klemperer's slow 
tempo produces a sense of grandeur though at 
some sacrifice to the mood of triumph. There 
w'ere moments when I found myself growing 
downright impatient with such sluggish 
treatment. But if you admire- this type of 
interpretation I can recommend every other 
feature of the production. 

In the Piano Concerto the sound is again 
good if a little bass boost is added. Moreover 
Gilels’ lovely tone is faithfully reproduced. 
There is admirable balance between soloist and 
orchestra at all levels. As might be expected 
from this soloist and conductor you get a 
classical account of the work. You may prefer 
the more spontaneous delivery of Barenboim. 
— not yet released on cassettes — but there 
will be many who prefer Gilels triore orthodox 
interpretation. A minor point — there is a little 
wow in the reproduction of piano tone in the 
cadenzas, though even here it disappears in 
Gild's pearly treble passages. Strangely, 
without Szell, Gilels seems to have more 
spontaneity and flexibility than with him. 
much as I admire that conductor's work. But 
in the intro to the slow movement Szell 
persuades his orchestra to play very 
sensuously indeed, though in this movement, 
too, there are bars where there is what I can 
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only describe as a slight iack of sympathy 
between soloist and conductor. Each in turn 
is no less than perfect, in collaboration less 
so, though its lack can be ignored in favour of 
the many other great merits of the 
performance. The Finale is a model of 
precision, full of the most subtle dynamic 
inflections and accents to which the recording 
awards first class co-operation. Altogether a 
charming conclusion. The 32 Variations are 
superbly played. You will get a measure of 
Gilels* wonderful technique by listening to the 
fast repeated notes in the first variation. And 
this is only one feature of a performance 
outstanding in every feature. It is full of 
contrasts, some subtle, some forceful, but all 
magically effective. The piano tone is 
admirably faithful except in the extreme bass 
when heavily played. I have never heard these 
variations played better — or as well, for that 
matter. ® 
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They said “Surprise Packet”. That’s 
exactly what it is. The completely 
independent review in the May issue of 
“Electronics Today” also says . . . 
“Performance of the Sansui AU-101 
stereo amplifier belies its low price”. 

And that’s true, too! 

Frankly the Sansui AU-101 offers more 
real performance than any other 
amplifier ever available for only $138. 
Let’s quote a little more from this 
unbiased and authoritative review . . . 

“The measured performance of the 
amplifier is very good. The frequency 
response is exceptionally flat under all 
conditions of loading and the distortion 
is exemplary, being less than 0.8% 
under all conditions of testing. 

The intermodulation distortion was 
particularly good, being 0.3 % at full load 
and less than 0.1 % at 1 watt output. 
One of the features we liked best was 
the output damping factor of 70. This is 
the best damping factor we have seen in 


any amplifier under $300, and there are 
many amplifiers at $600 which don’t 
have as good a damping factor. This 
means that both the bass and transient 
response of the loudspeakers attached to 
the amplifier is immeasurably improved 
when compared to that provided by an 
amplifier with a damping factor of, say, 
only 20. 

The hum and noise performance are 
both very good and better than most 
other amplifiers at twice the price.” 

‘‘The Sansui AU-101 is a very good buy, 
particularly at the price . . .” 

There are the facts. Here are brief and 
necessarily abridged specifications:— 

* Ask for full details. Send the coupon now 
... we know you’ll agree that the Sansui 
AU-101 is a real “Surprise Packet’’! 


SPECIFICATIONS: 

Music power: 50 watts at 4 ohms. 

44 watts at 8 ohms. 
R.M.S. power: 36 watts at 4 ohms. 

30 watts at 8 ohms. 
Total harmonic distortion: 

Less than 0.8% at rated output 
Frequency response: 

20-60,000 Hz. ± 2 dB. 

Channel separation: 

Better than 45 dB. 

Input sensitivity: 

3 mV (Magnetic cartridge) 
Dimensions: 16" x 11" x 4%" 

Price: $138 


I Simon Gray Pty. Ltd., i 

I 28 Elizabeth St., Melbourne 3000. I 
I Please send me all the facts on I 
1 the Sansui AU-101 and the name 
I of my nearest Simon Gray fran- I 
1 chised dealer. 
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VARIETY FARE 

REVIEWS OF OTHER RECORDINGS 


Devotional and Classical Organ 


REJOICE! Music for the Worship of God in 
the Twentieth Century. Stereo, Scepter 
I Festival/Calendar) SR 669782. 

Interest: Modern choral congregational. 
Performance: Competent, pleasant. 

Quality: Mostly good. 

Stereo: Normal. 

According to the jacket notes, the music on 
this album was written and later performed by 
students of the General Theological Seminary 
of the Protestant Episcopal Church of the 
USA. It was directed by Bruce Lederhouse. 

In his notes, Robert Morris stresses that 
there should be — and historically has been — 
a connection between liturgical music and 
other music of the particular era. Why then 
should twentieth-century worshippers walk 
into another age when they pass through the 
doors of a church? 

He suggests that the settings here constitute 
a kind of “Christian hootenanny”, which might 
be an off-putting remark for those with 
conservative tastes. The accompaniment which 
introduces each number certainly aligns with 
the observation but the choral work itself is 
simple, straightforward' congregational 
material — modern settings of traditional 
themes. 

How traditional? Here are the titles: Kyrie 
Eleison -— Nicene Creed — Sanctus — The 
Lord's Prayer — Agnus Dei — Gloria In 
Excelsis — Come Holy Ghost — A Great 
And Mighty Wonder — They Cast Their Nets 
— O Sons And Daughters — In Christ There 
Is No East And West — I Walk The King's 
Highway, 

There was a suspicion of tracing distortion 
on a couple of the tracks but, overall, the 
quality is normal. At the Calendar price. I've a 
feeling that most people interested in Gospel 
music would regard it as money well spent. 
(W.N.W.) 

★ ★ ★ 

THE CREATION. Josef Haydn. Heliodor 
(Phonogram Recordings Pty Ltd) stereo 
2700 012. Two record set. 

Interest: Famous oratorio. 

Performance: Splendid. 

Quality: Dated, but clean. 

Stereo: Reprocessed. 

Once again Heliodor has given us a first-rate 
bargain, with this two-disc set. packaged in 
folding double sleeve, and featuring top- 
ranking artists/for only $5. To be sure the set 
is fairly old now. having been first issued in 
1956, and the sound quality certainly cannot 
compare with that of modern recordings. 
However, the sound is really not at all bad. and 
the reprocessed stereo has been executed so 
skilfully that it is hard to pick it for what it is. 


Musically, this performance well merits the 
description “splendid", as it is a first-rate 
performance in every way. The outstanding 
performance is that given by Irmgard Siefried. 
here doubling the parts of Gabriel and Eva. 
The disc was made relatively early in Madam 
Seefried's career, and her voice is wonderfully 
fresh and clear, under perfect control, and 
always securely on pitch. A beautiful 
performance. Tenor Richard Holm also gives a 
fine performance as Uriel, with his typical 
sturdy German tenor voice. The bass and 
baritone parts are sung by the reliable Kim 
Borg. The choral work of the Choir of St 
Hedwig’s Cathedral, Berlin, also merits high 
praise, and is quite in line with the fine 
performances we have come to expect from 
this splendidly trained group. Finally, the 
contributions of the Berlin Philharmonic, under 
Igor Markevitch must be acknowledged. While 
remaining suitably subdued in their 
accompanying role, their presentation of the 
purely orchestral parts are most enjoyable. 

If you do not already have “The Creation" 
in your collection, and you do not want to 
invest in a modern, full-price set, I urge you to 
investigate this Heliodor bargain package. 
(H.A.T.) 

★ ★ ★ 

THE PAT BOONE FAMILY. Arranged and 

Conducted by Fred Werner. Stereo, Word 

WST-8536-LP. (Gospel Film Ministry, all 

capital cities). 

Interest: The Boone Family. 

Performance: Happy. Swingin'. 

Quality: Normal. 

Stereo: Pronounced separation. 

Pat Boone has quite a string of solo 
devotional albums to his credit, as well as a 
a couple with his wife Shirley. Shirley Boone, 
by the way. is the daughter of well known 
Gospel folk singer, the late Red Foley. Now 
the four teenage Boone girls join their parents 
in a family album — a family that, according 
to the notes, prays together and sings together. 

If I nave been lukewarm about some 
earlier Boone recordings it has been because 
they have been rather bland; sincere, smooth 
but lacking in colour. This one warrants no 
such criticism. With orchestral backing by 
Fred Werner and arrangements by Kurt 
Kaiser, the sound and tempo is varied, ranging 
from the gently rhythmic to moderately up¬ 
tempo. 

Everybody Is Looking For An Answer — 
Love— Father God — Begin To Be Free 
The Sweetest Song — I've Got Confidence — 
Sweet Sweet Spirit — It's A New World — 
The Moment Of Truth - Take My Hand In 
Yours. Dear Lord. 

Pleasant middle-of-the-road Gospel music. 
Modern, but discreetly so. (W.N.W.) 


ABIDE WITH ME. Anita Bryant. Arranged 
and Conducted by Kurt Kaiser. Stereo, 
Word WST-8532-LP (Gospel Film 
Ministry). 

Interest: Testimony in song. 

Performance: Gifted, sincere. 

Quality: Normal. 

Stereo: Excellent separation. 

From church performances and high-school 
musicals. Anita Bryant moved into radio and 
television talent quests and then into big-name 
national television shows. At the same time, 
she was winning a series of regional beauty 
contests which culminated with Anita as 
runner-up to the Miss America title. 

But success in these fields only lent emphasis 
to her strong religious convictions and Anita 
Bryant was featured frequently on evangelistic 
sessions by Billy Graham and Oral Roberts. 

Skilfully backed here by Kurt Kaiser and his 
orchestra she sings Farther Along — He 
Touched Me — Someday — Blessed 
Assurance — Abide With Me — If Your 
Heart Keeps Right — Bring Back the 
Springtime — A Cathedral Of Peace — What 
A Friend We Have In Jesus — When I Kneel 
Down To Pray. 

The presentation is simple. sincere, 
convincing.If you wonder what I mean, listen 
to “Blessed Assurance". Recommended. 
(W.N.W.I 

★ ★ ★ 

SUNDAY MORNING CHRISTIAN. Harland 
Howard, stereo, 45rpm single play. M7 
recording, LN-45101. (M7 Recordings Pty 
Ltd. PO Box 516, North Sydney, NSW 
2060.) 

Interest: Australian talent 
Performance: Routine. 

Quality: Fair. 

Stereo: Not significant. 

“Sunday Morning Christian” is a song of 
complaint about people who presume for¬ 
giveness on Sunday, then start out on a new 
week of cheatin', pushin’, lyin'. Whether they 
rate as the theme for a song is a matter of 
opinion. Side 2 is more positive with the 
soloist reminding himself that he should strive 
to be an example to “That Little Boy Who 
Follows Me”. Harland Howard sings and plays 
competently. The record is branded “stereo” 
but this doesn't amount to much for a man 
and his guitar at centre stage. (W.N.W.) 
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Why stand for hours at the 
counter waiting?— 


Realistic communication receiver .. S234 or 

Nova Tech '‘Action" — VHF and FM Hi-Lo 
band receiver S2 per week( 

SPECIALS M 

7x5 speaker*. *4.50 

OA91 Diode*. *Je 

BC 107 transistors. 

Cassette head cleaner. S1.49 

4 drawer cabinet. 
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DICK SMITH 
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Instrumental, Vocal and Humour . . . 


THE WORLD OF TCHAIKOVSKY — 
Themes from "The Music Lovers”. 
Various artists and orchestras. Decca 
(EMI) stereo SPA 142, Series 259. 

Interest: Classical excerpts. 

Performance: Good throughout. 

Quality: Good modern sound. 

Stereo: Mostly normal. 

Decca have collected from their archives 
excerpts from performances of some of the 
music featured in the Tchaikowsky 
"biographical" film and presented them here in 
their low-priced “World Of’ series ($2.59). 
This is a shrewd move, since it obviously 
compares very favourably price-wise with the 
original sound track version released recently, 
and in general the performances are of a better 
standard. The major difference is that the 
excerpts here are longer in some cases, and 
there are six works featured instead of the 
dozen included in the original soundtrack disc. 
Here we have: Pas de Deux from “Swan Lake” 
(Act 3) — Second movement from 1st Piano 
Concerto (Ivan Davis, piano) — Tatiana’s 
Letter Scene from “Eugene Onegin” (Valerie 
Heybalova, soprano) — Finale from “1812” 
Overture — Fantasy Overture, “Romeo and 
Juliet” — Fourth movement from 6th 
Symphony. The disc is worth its money for 
the “Romeo and Juliet” item, which has the old 
maestro Leopold Stokowsky and the Suisse 
Romand orchestra. 

Although these excerpts have obviously 
been extracted from discs made over a period, 
the sound is consistently good, and in some 
tracks is of Phase 4 standard — and you can’t 
get better than that. Excellent value at the 
price. (H.A.T.) 

★ ★ ★ 

SONG OF JOY. Choral movement of the 
Ninth Symphony and other works by 
Beethoven. Various artists and the Berlin 
Philharmonic Orchestra, conducted by 
Ferenc Fricsay. Polydor (Phonogram 
Recordings Pty Ltd) stereo 2310 071. 

Interest: Introduction to classics. 
Performance: Satisfactory. 

Quality: Good. 

Stereo: Normal. 

Apparently with this disc Polydor hope to 
interest young people who like the popular 
version of the Beethoven “Ode to Joy” in 
hearing the work in its original form, complete 
with top ranking artists and a great orchestra. I 
wish them luck. However it is debatable how 
many of them are likely to appreciate the 
intricately woven counterpoint of this great 
work, when four soloists and large choir are all 
pursuing their individual vocal lines. 

This performance has four eminent artists as 
soloists — Irmgard Seefried, Maureen 
Forrester, Ernst Haefliger, and Dietrich 
Fischer-Dieskau. The choir is that of St 
Hedwig’s Cathedral, Berlin, renowned for their 
disciplined performances. Ferenc Fricsay 
conducts the orchestra admirably. The results 
could hardly be less than first class, and if even 
a small percentage of those who have heard the 
popular version find something to like in this, 
the exercise will have been worth while. 

Side 2 has the popular piano miniature “Fur 
Elise” which has become widely known since it 
was featured in a film. It is an easy piece to 
play, and one can hardly expect to find depth 
in a performance by the eminent pianist 
Wilhelm Kempff. The program is completed by 
the “Egmont” Overture and the first 
movement of the Fifth Symphony. In another 
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context, I would feel obliged to say why I am 
not completely happy about these 
performances, but for the purpose for which 
they are intended here, they are perfectly 
adequate. I hope a lot of young people will be 
tempted to try this selection. They may well be 
converted to Beethoven fans. (H.A.T.) 

★ ★ ★ 

BACH LIVE AT FILLMORE EAST. Virgil 
Fox, Heavy Organ. Compatible stereo 
MCA MAP/S 4381. 

Interest: Bach/organ “happening". 
Performance: The audience loved it. 

Quality: Clean. 

Stereo: Normal. 

The date. December 1970. The place, Bill 
Graham’s Fillmore East. The audience, young 
people unaccustomed to the classical organ but 
more than willing to whistle and clap their 
approval. 

On stage, not a pop group with big amplifiers 
but a Rodgers, classical style electronic organ 
feeding multiple amplifiers and 144 
loudspeakers. At the console, Virgil Fox, in the 
role of keyboard entertainer, albeit a very 
gifted one. 

And to cap it off a huge array of coloured 
lights, keyed to the sound and providing an 
accompanying visual spectacle. 

The track titles: Fanfare; Toccata in D 
Minor — Fugue in A Minor — Vivace: Trio 
Sonata No 6 In G Major — Now Thank We 
All Our God — Prelude and Fugue in D 
Major — Perpetuum Mobile — Passacaglia 
and Fugue in C Minor — Air For The G 
String. 

This is certainly not an album for lovers of 
the classical organ though some may listen 
with interest to the sound of the rather unusual 
Rodgers instrument. But primarily it’s what the 
notes suggest: A Bach “happening”. (W.N.W.) 

★ ★ ★ 

A GRAND OPERETTA GALA. Various 
artists. Studio 2 Stereo (EMI) TWO 320. 

Interest: Popular numbers from operettas. 
Performance: Excellent. 

Quality: Excellent. 

Stereo: Good spread. 

Here is a feast of delights for operetta fans. 
Excerpts from such favourite works as The 
Merry Widow, The Gypsy Baron, Boccacio. 
The Birdseller, Casanova, Countess Maritza. 
The Zarewitsch, the Dubarry. Paganini — an 
extremely generous 15 tracks in all. And look 
at the list of artists: Anneliese Rothenberger. 
Grace Bumbry, Margit Schramm, Renate 
Holm, Rita Streich, Erika Koth, Nicolai 
Gedda, Hermann Prey, and others. The 
orchestra in virtually all tracks is stated to be 
The Graunke Symphony Orchestra, under 
various conductors, including such big names 
as Franz Allers and Robert Stolz. Possibly the 
recordings originate in a series of performances 
given in Germany in recent years. The release 
of the disc on the Studio 2 label certainly 
suggests that the tracks are all of recent origin. 

Space will not allow a complete listing of the 
items, but they include the famous Waltz song 
and the Grisettes’ chorus from “Merry 
Widow”; Wer Uns Getraut from “Gypsy 
Baron”; Einer Wird Kommen from 
“Zarewitsch”; Es Lockt die Nacht from. 
“Dubarry”. The standard of performance’ 
throughout is all that one could desire. If 
operetta is your cup of tea, you will not be 
disappointed with this one. (H.A.T.) 

























PAUL MAURIAT and his Orchestra play the 
Fourteen Waltzes of Chopin. Philips stereo 
6311023. 

Interest: Orchestral arrangement of 

Chopin's Waltzes. 

Performance: Sensitive and expressive. 
Quality: Very good. 

Stereo: Excellent spread. 

Chopin wrote his waltzes for solo piano 
performances, and played them during his 
lifetime at the Paris music salons. 
Arrangements of the more popular ones are 
fairly commonplace, but this, claims the sleeve 
note, is the first time that all 14 have been 
featured in orchestral form. Even here, it has 
not been possible to dispense entirely with the 
piano, but it plays a decidely minor role. In the 
two places where the piano does take the lead, 
I thought it was essential to sustain the musical 
thought in those particular pieces. Each piece 
has been given a sensitivity of arrangement and 
performance which I feel will appeal even to 
those who do not usually favour orchestral 
arrangements of piano music. 

I found the surface and recording quality 
flawless, and must commend the mastering, as 
the balance is superb in all points of the 
orchestra. (G.F.H.) 

★ ★ ★ 

THE FRANK POURCEL SOUND. Frank 
Pourcel and his Orchestra. Stereo, 
Columbia Series 259 SOEX 9686. 

Interest: Romantic instrumentals. 
Performance: One of his best. 

Quality: Lousy. 

Stereo: Effective. 
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Of the many albums Frank Pourcel has 
released, this is the first to bear his name as the 
full title. Records of this nature generally 
strongly reflect the particular style and sound 
of the producer. This one is a bit of an 
exception, however, as it differs significantly 
from his usual sound — the arrangements in 
particular are to my mind much improved. 

The mood of the album is romantic with a 
fairly slow but colourful tempo. Numbers such 
as: Love Is Blue — Comme Un Garcon 

— Tomorrow’s People — I Can Take or 
Leave Your Loving — Je Reviens Te Chercher 

— Nights In White Satin — Days Of Pearly 
Spencer — If I Were A Rich Man — 
L'Amour Te Ressemble — The Ballad Of 
Bonnie and Clyde — Si Chaque Soir Meurt 
Une Rose — Chanson A Poneyttes, lend 
themselves ideally to this treatment. 

Whilst musically a pleasure to listen to, this 
record is technically a disappointment. 
Distortion on the strings is quite severe and 
most annoying. A pity, because this is one 
record that I otherwise would have no 
hesitation to commend for your attention. As it 
stands 1 have to leave it to your ears to decide 
whether the musical pleasure outweighs the 
technical distaste. (J.P.P.) 

★ ★ ★ 

THE THEME FROM LOVE STORY. Living 
Strings Plus Two Pianos. RCA Camden, 
stereo CAS-2477. 

Interest: Romantic melodies 
Performance: Smooth, relaxed. 

Quality: Mostly fine. 

Stereo: Well defined. 

Few will by now not have heard of ’’Love 
Story", Paramount's box office bonanza. The 
Living Strings Plus Two Pianos introduce the 
album with the main theme from the movie — 
and what a great theme it is. The remaining 
numbers are not. I must emphasise, from the 
movie, but are tunes that follow the general 
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The DMM2 is a compact instrument which provides a clear reading of 
AC and DC voltage and current, and resistance—with all push-button 
selection. The SP-2 Current Shunt extends normal current ranges by 
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• DC & AC Voltage Ranges— 

200.0 mV-1,000V each In 5 ranges 

• DC & AC Current Ranges— 
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RE-CHARGEABLE BATTERY PACK 


When fully charged, Battery Pack BP2— 
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operation. Easily fitted to the rear of the 
DMM2 . . . gives you completely portable 
operation. 


JACCBY# 

MiTCHELL 


SYDNEY. 26 2651 

MELBOURNE . 30 2491 

ADELAIDE .53 6117 

BRISBANE. 2 6467 

PERTH .28 8102 

LAUNCESTON . 2 5322 


JM/72-71 
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^ Save big money on this 

COMPLETE 
HI-FI SYSTEM 


ready-to-plug in! 

Absolutely complete—ready-to-plug in—no extras 
to buy. Here's a wonderful opportunity to obtain a 
splendidly matched Hi-Fi System, with superb 
sound, at far, far below usual price. Normal price 
for this system is $644, but we have cut the price 
to $499.50. What a buy! 


4644 

$499.50 


NEW 


Dual 


RECORD PLAYER 



MANUAL OR AUTO 

4 pole shielded motor, non magnetic 
T/T4.2lb weight, Quality Tone Arm, Anti- 
Skate Adjustment, Pitch Control, Cue 
Control, 3 speeds — wow and flutter less 
or equal to 0.09%. Fitted with Shure 
M55E Magnetic Cartridge (Elliptical 
Stylus) and complete with player base and 
perspex cover. Changer facilities if required. 


MONARCH 


AMPLIFIER 


Monarch A5000 Specifica¬ 
tions. 30 watts RMS per 
channel at 8 ohms. Har¬ 
monic Distortion 0.2% at 
25 watts. Frequency re¬ 
sponse 20-40 KHZ. Hum 
and Noise—60dB. Con¬ 
trols—input selector, mode 
switch, tape monitor, vol¬ 
ume, balance, treble, bass 
controls, speaker switch A. 
B or A plus B, loudness. 
HI filter. Low filter and 
phone Jack. Walnut hous¬ 
ing. 



WHARFEDALE spIaker 



TWO-WAY SYSTEM 

Size 21 x 13 x lO 1 /* — Response 45 — 
17000 Hz — 12 inch bass unit — 3 
inch Tweeter — 4 element crossover — 
power rating 25 watts R.M.S. Walnut 
finish. 


Write for details or call in for a demonstration NOW. 


MASTERSOUND SALES PIY. LIMITED 

400 KENT STREET, 

SYDNEY. 29-1527 


mood and tone of the theme. Included are such 
numbers as ’'Tea For Two" from the 
Broadway musical "No. No. Nanette". Perry 
Como's "It's Impossible" and Ann Murray's 
"Snowbird". "To Please My Love", "Cheryl 
Moana Marie*. "Close To You". “Sweet 
Caroline" and "Can't Stop Loving You" are 
the remaining tracks. 

Musically, thp entire performance is almost 
flawless — certainly up to the Living Strings' 
usual high standards: Technically, the 
recording leaves a little to be desired in some 
places, especially in regions where heavily 
modulated piano passages are encountered. On 
the plus side I must add that the strings are 
beautifully clear and free of distortion and this, 
coupled with a wide frequency range, makes 
you almost forget the few marred notes. At 
$2.55 I consider it good value. (J.P.P.) 

★ ★ ★ 

THIS IS REGGAE. Roberto Delgado. 

Polydor, stereo 2371029. 

Interest: Music for new dance craze. 

Performance: Delgado's usual. 

Quality: Good. 

Stereo: Normal. 

"From the sunny islands of the West Indies 
a new dance craze explodes on to the world of 
pop music 1970: REGGAE!" So the sleeve 
notes read. I must confess that I've not yet 
caught up with this one. The notes don't give 
any clues, either, as to what the steps are. But 
be that as it may, there's certainly no lack of 
swinging interpretations to the numbers: 
Elisabethan Reggae — Liquidator — Whisky 
and Soda — Wet Dream — Yankee Dollar — 
Sugar Sugar — Wonderful World, Beautiful 
People — Return of Django — Venus — 
Reggae Special — Bamboo Tamboo — Ob-la- 
di, Ob-la-da. All share a prominent trumpet 
lead with strong backing from electronic organ. 

Records produced specifically to dance to 
often tend to have a very singular approach to 
their musical arrangements. Yet Delgado has 
to my mind fairly effectively circumvented this 
with the implementation of just a few basic 
changes in the arrangements of some numbers, 
sufficient to make the record interesting to 
just listen to. Nevertheless, I advise you to 
sample a few tracks to judge for yourself. 
(J.P.P.) 

★ ★ ★ 

CHILDREN OF FRANCE. La Chorale des 

Enfants de L’Opera de Paris. Decca Phase 

4 Stereo, PFS-4216. 

Interest: French children, popular songs. 

Performance: Charm plus polish. 

Quality: Very clean. 

Stereo: Beautifully spread. 

The twelve little French schoolgirls whose 
voices are featured on this album bring a new 
charm to a dozen recent hits. They attempt no 
complex part singing and they may not be as 
tightly disciplined as some other childrens' 
groups I have heard. But, against this, their 
happy sound is woven skilfully into a fine 
orchestral backing arranged by John Keating. 
Further to its credit, Decca's Phase-4 
maintains a definition and an intimacy on the 
voices which avoids any hint of sonic 
confusion. 

Sung in French, the titles are: What Now 
My Love — The Windmills Of Your Mind — 

I Wish You Love — My Heart Sings — Once 
Upon A Summertime — La Petite Chanson de 
Paris — Live For Life — There's Something 
Missing Now — The Good Life — Autumn 
Leaves — Jennie — Plaisir D'Amour. 

Pleasant listening anywhere but an album 
that might have a special appeal for schools 
involved in teaching French. (W.N.W.) 
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Current Hits from Reader's 


Digest 
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UP, UP AND AWAY (With The Happy Hits 
Of Today). Stereo, Reader's Digest/RCA 
Dynagroove 10-record boxed set, with 
extra bonus record. 

Interest: Paraae of big hits. 

Performance: High standard. 

Quality: Very clean. 

Stereo: Excellent. 

The second part of the title "The Happy 
Hits Of Today" sums up the contents of this 
new 10-record set from Reader's Digest. 
Perhaps one should add that the hits and the 
performances have not been selected for, or 
aimed at, the teenage audience. These are hits 
and performances of the middle-of-the-road 
kind, which should serve pretty well for 
family listening. 

On the average there are 6 to 7 titles on 
each of the 20 sides, adding up to around 130 
all told — and far too many to list. 

The best one can hope to do is to quote 
the titles of the respective sides. In some cases 
the title is descriptive; in others it is the title 
of the lead track. But, either way, they give a 
fair indication of the mood: 

Up, Up And Away — Love Is Blue — 
Romeo And Juliet — Great Movie Hits — Hey 
Jude — Hits Of The Beatles — Sounds Of 
Summertime — Country — Our Way — The 
Look Of Love — My Cherie Amour — Fun 
Songs Of Today — That Happy Feeling — 
What The World Needs Now Is Love — Those 


A SONG AT TWILIGHT. Shirley McDonald, 
Neil Williams, with Eric Jupp and his 
Music. Stereo, Columbia SCXO-7988. 

Interest: Fine melodies or yesteryear. 
Performance: Outstanding. 

Quality: Very clean. 

Stereo: Used to advantage. 

Neil Williams, Shirley McDonald and 
Shirley’s husband Eric Jupp will need no 
introduction to Australian audiences. Here 
they combine to present a program which most 
people should find thoroughly enjoyable. 

To be sure the songs are all old chestnuts 
but they’re very tuneful chestnuts which have 
seldom been performed better than here. 
Shirley McDonald and Neil Williams are 
outstanding duettists, sometimes featured, 
sometimes skilfully woven into the total fabric 
of the orchestra. 

In The Still Of The Night — Speak To Me 
Of Love — We’ll Gather Lilacs — Love’s Old 
Sweet Song — I Can’t Help Falling In Love 
With You — I’ll See You In My Dreams — 
Let The Rest of The World Go By — When 
Day Is Done — When I Grow Too Old To 
Dream — This Is My Lovely Day — I’ll See 
You Again — Goodnight Sweetheart. 

If you like the songs, you’ll really go for this 
album.(W.N.W.’ 

★ ★ ★ 

MANDOLINS IN GOLD. Mario Como and 
the Orchestra of Kay Webb. World Record 
Club stereo S-4973. 

Interest: Mainly for ballroom dancing. 
Performance: Strict tempo. 

Quality: Some distortion. 

Stereo: Normal. 

If you have a liking for Neapolitan melodies 
and mandolins you may be attracted by the 
title of this disc and the list of tunes, which 
include such perennial favourites as O Sole 
Mio — Funiculi Funicula — Come Back To 


Were The Days — Aquarius — The Latin Beat 
Of Today - Gentle On My Mind - England 
Swings — Today's Big Instrumental Hits. 

Providing the music is a whole array of 
bands, some with chorus. To mention a few, 
quoting the leader's name only: Perry Borkin 
Jnr; Joe Reisman; Frank Comstock; Ken 
Thorne; Tex Beneke; Paul Weston; Les 
Brown; Harry James; Arthur Greenslade; 
Benny Goodman; Bob Crosby and others. 

It would take far more time than this 
reviewer had at his disposal to listen right 
through the set looking for possible flaws to 
report upon. All I can say is that a random 
spot sampling of a large number of tracks 
suggested excellent quality throughout, good 
frequency balance, good stereo and virtually 
no surface noise. 

In this respect, it is just like any number 
of other Reader's Digest albums we have 
reviewed. 

Tucked away behind record 10 and not 
immediately visible when the box is opened is 
the bonus disc "Up, Up And Away — Our 
Way!" This collection of Australian 
chart-toppers includes: IOIO — I Started A 
Joke — Smiley — The Star — The Girl That I 
Love — Hayride — The Mexican Bug — Julia — 
A Little Ray Of Sunshine — To Love 
Somebody — Age Of Consent — Arkansas 
Grass. 

Buy this set and you'll have enough music 
on tap to keep you going for quite a while! 
(W.N.W.) 


Sorrento — Fishermen Of Capri — Violetta 
— Santa Lucia — Capriccio Italien — 
Tiritomba — La Golondrina. However, be 
aware that the music is played strict tempo 
fashion through, and is really intended more 
for dancing than for listening. With such a 
pleasing selection, the disc wifi obviously still 
have some attractions for pure listening, but 
for my part I prefer romantic music of this 
kind to sound rather more relaxed. 

The recording is not quite as clean as one 
could wish. The mandolins are well recorded, 
but it is the violins which seem to be affected 
by a certain amount of distoriton. (H.A.T) 

★ ★ ★ 

HARRY SECOMBE SHOWCASE. Harry 
Secombe, with various orchestras. Philips 
stereo 844 235 BY. 

Interest: Operatic arias, ballads. 
Performance: Lacks depth. 

Quality: Mediocre. 

Stereo: Suspect. 

Harry Secombe is so popular purely as an 
entertainer that it seems rather pointless to 
criticise him on artistic grounds. Nevertheless, 
when he sings arias from opera, as he does here 
(and in Italian, too) one has to apply some 
standards. Firstly, one has to admit that he has 
a naturally fine, ringing tenor, which he can 
apply with complete satisfaction to some of the 
ballads included in this selection. It is when he 
takes on the tragic arias such as "On With The 
Motley” and "When The Stars Were Brightly 
Shining” that the deficiencies become 
apparent. The fact is that Harry just does not 
have the emotional range for this type of 
material. Still, one has to bear in mind that 
there are a great many Secombe fans who will 
buy this record just because they like his voice. 
Those who want watisfactory artistic versions 
of popular Italian opera arias will find them in 
the David Hughes disc reviewed recently. 

Included in the 14 tracks here are O Sole 


YOUR OWN 

ELECTRONICS 

URRARY... 



ctronics 


Australia 


• Made in tasteful 
green vinyl 

• Gold-embossed letter¬ 
ing 

• Strong metal dips 

• Holds six issues i 


A collection of “Electronics Australia” makes an 
ideal reference library, and now with these new, 
elegant binders you can turn your copies of 
“Electronics Australia” into a permanent library 
that will be a handsome addition to your book¬ 
shelf. 
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What's 

inside the cassette 
matters too 


It’s one thing to have a 
lightweight cassette and 
container to save you mailing 
costs. And to give you address 
labels and index cards, free. 

But when it comes to recording 
or playing-back, that’s when it 
matters what’s inside the cassette. 
The BASF tape inside this 
cassette is the world’s finest 
quality tape. It has been 
acknowledged as such since 


tapes were invented. And since 
the BASF introduction of truly 
“low noise” levels into the tape 
field, you can now get BASF 
cassettes which give you a 
much wider dynamic range with 
much lower basic noise level. 

Also BASF cassette tapes will 
help your tape recorder to last 
longer. Because the tape surface 
is smoother, you get less wear 
on the head of your recorder. 


And, at all times, a better sound. 
The playing times: 

C 60 = 2 x 30 mins. = 60 mins. 

C 90 = 2 x 45 mins. = 90 mins. 

C120 = 2 x 60 mins. = 120 mins. 

BASF Compact Cassettes available 
everywhere in your choice of 
either “Trans” or “Plastic Pack.” 



Maurice Chapman & Company Pty. Ltd. 

276 Castlereagh St., Sydney. Phone: 61 9881 
146 Burwood Rd., Hawthorn, Vic. Phone: 81 0574 


Australian Distributors: 


BASF 
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Mio — Catari. Catari — Strange Harmony of 
Contrasts — La Donna e Mobile — None 
Shall Sleep — Granada. The final track is the 
popular Welsh song "We’ll Keep A Welcome”. 
The sound quality in all of them is not up to the 
best modern standards, and I imagine they 
originate in radio programs. The stereo spread 
appears to have been manufactured after the 
event. (H.A.T.) 


★ ★ ★ 

ONE-NINE-SEVEN-Zero. Francoise Hardy, 
vocals, with orchestral accompaniments. 
Interfusion (Festival) stereo 
SITFL-933891. 

Interest: French ballad singer. 

Performance: Pleasing style. 

Quality: Good modern recording. 

Stereo: Strong centre channel. 

In her latest release, the charming 
Francoise Hardy sings in English, which 
should find considerable favour among her 
English speaking fans who feel frustrated at 
not being able to understand her lyrics in the 
numerous discs she has made in the French 
language. Apart from this, the material is 
much the same as previously - gentle and 
quizzical love songs which go with a nice 
swing and always carried along on a pleasing 
melody. I gather from the sleeve credits that 
no less than four different orchestras were 
used for these 12 tracks, but what differences 
there are are minimal. In any case, as usual, 
Francoise dominates throughout from her 
central position, and the orchestra has little 
more to do than provide pleasant background 
noises. The titles: Song Of Winter - Magic 
Horse - Strange Shadows - All Because Of 
You - Suzanne - Soon Is Slipping Away - 
Sunshine - I Just Want To Be Alone - Times 
Passing By - Midnight Blues - In the Sky - 
Why Even Try. A good one for Hardy fans. 
(H.A.T.) 

Piano classics at "Privileg 

The two discs reviewed below have been 
issued on the DCC "Privilege” lable at S4.50 
each. The tracks are selected from DGG discs 
previously issued, some as long as ten years 
ago. others within the last few years. Sound 
quality is of good standard throughout. 

MOZART PIANO WORKS. Clara Haskil 
and Wilhelm Kempflf. Stereo 2538 079. 

Clara Haskil will need no introduction as a 
Mozart performer, being acknowledged as one 
of the leading authorities of this delightful 
music. To my mind, this is ideal Mozart 
playing, unfussy, disciplined and with a very 
clear melodic line. She begins here with the F 
Major Sonata K.280, possibly not the best 
choice to accompany the popular A Major 
Sonata played by Wilhelm Kempff on the 
reverse side. One would perhaps had preferred 
one of the better known sonatas, perhaps the 
attractive little C Major. The side is completed 
with the set of simple variations on the nursery 
theme "Ah Vous Dirai Je Maman”. This is 
virtually nothing more than set of Finger 
exercises for fifth grade piano students, but it 
can sound gracious enough when played as 
stylishly as Clara Haskil does here. 

Kempffs performance of the A major work 
surprised me at first. He seemed to me to be 
playing it with a cool, almost detached fashion, 
with virtually no tempo changes for the 
different variations. His treatment of the 
left-hand broken octaves in the second 
variation uses hardly any accent at all. The 
famous "Turkish March” last movement is 
taken at leisurely pace, which is hardly 
exciting. (Liberace fans will certainly notice the 


GO IN,Vol 5. Kai Warner. Polydor, stereo 
2371061. 

Interest: Top hits for dancing. 
Performance: Smooth. 

Quality: Fine. 

Stereo: Well spread. 

This collection of hits - 28 in all, is Kai 
Warner’s latest release in the “Go In’ series. 
I've not heard the previous four volumes, so I 
have little to compare this release against, but 
if they are anything like this one, the 
complete set would not be a bad investment. 
The easy swinging style, eminently suitable 
for dancing, is refreshingly captivating. A 
liberal sprinkling of vocals spotlights various 
numbers, giving the record ample variety. 
Listen to Cecilia - Yellow River - Bridge 
Over Troubled Waters - Knock Knock Who's 
There - Caroline - You’re Such A Good 
Looking Number - Everything Is Beautiful, 
to name but a few of the 28 numbers and I 
think you’ll agree. 

The quality of the Polydor recording, as 
usual, is flawless. Recommended. (J.P.P.) 

★ ★ ★ 

DALIAH LAVI. Daliah Lavi, vocalist, with 
orchestra. Interfusion (Festival) stereo 
SITFL-934117. 

Interest: Love ballads. 

Performance: Worth hearing. 

Quality: Very good. 

Stereo: Normal. 

Daliah Lavi will be known to many 
cinema-goers through her appearances in such 
film epics as “Lord Jim’’, “The Silencers’’, 
and “Nobody Runs Forever”. Few of those 
who have seen her in these roles will be aware 
that she is also an accomplished vocalist with 
an exciting husky contralto. 

This disc, recorded in England by Festival 
International, is her first LP, and a very 
impressive debut it is. She is an Israeli, and 

n 
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difference in treatment.) However, one must 
respect the judgment of a musician of Wilhelm 
Kempffs standing, and an examination of the 
music should convince you, as it did me, that 
he is not taking liberties at all. On the 
indications in the music, Kempffs performance 
is entirely valid. Nevertheless, I have enjoyed 
other performances by equally distinguished 
artists more than I did this one. (H.A.T.) 

★ ★ ★ 

FAVOURITE PIANO MUSIC OF CHOPIN. 

Tamas Vasary. Stereo 2538 096. 

The title of this disc adequately reflects the 
contents: Ballade in G minor — Etude in E 
major. Op. 10 No 3 — Etude in G flat. Op 25 
No 9 — Nocturne, Op 9, No 2 — Scherzo m 
b minor. Op 20 — Grande Valse Brillante — 
Valse in C sharp minor. Op. 64, No 2 — Valse 
in D Flat, Op 64, No 1 — Etude in C minor 
(Revolutionary) — Fantasie Impromptu No 4 
in C sharp minor - Nocturne in F sharp, Op 
15, No2 - Polonaise in A major (Military). Well 
there is no doubt that here is a satisfying 
program for those who want a collection of 
popular Chopin pieces. Whether they will be 
equally satisfied with Tamas Vasary’s 
performance will depend on their attitude to 
the playing of Chopin's music. 

I find Vasary’s style fussy and mannered, 
with its frequent rushing at small groups of 
notes and exaggerated rubatos. Some people 
may like their Chopin to sound like this, but if 
you are a supporter of the style adopted by 
such performers as Harasiewitsch. Ashkenazy 
and, above all, Rubinstein, you had better ask 
for a sampling before buying. (H.A.T.) 
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maxi-featured 




It's just 11 7/8” x 8 3/8” — just twice as big as this illustration. 



This is a little beauty. The smallest record changer ever produced by 
BSR. The C124. It’s small in size and small in price. Weighs only 3 3/4 
lbs. It’s 11 7/8” long, 8 3/8” wide and 4 11/16” deep. It has maxi 
features normally found only on larger decks, including a cueing device, 
fixed balance weight and an automatic arm lock. A visual indicator 
shows stylus pressure at a glance. Elegant and slim, the Cl 24 pick-up 
arm incorporates the new exclusive SC7M cartridge, ceramic stereo 
cartridge which tracks at 2 grammes minimum. Single play is facilitated 
by the diecast control arm which swings to the back of the deck. 

The BSR C124 small, light, portable, inexpensive, precision crafted — 
maxi featured. 


BSR A’asia Pty Ltd Southern Section Industrial Estate 
St Marys New South Wales Telephones 623 0375 and 623 0376 

Wholesale Distributors Goldring Engineering (A’asia) Pty Ltd □ New South Wales 26 Ricketty 
Street Mascot 2020 Telephone 67 6088 □ Victoria 162 Pelham Street Carlton 3053 
Telephone 347 5177Q Queensland 415 Adelaide Street Brisbane 4000 Telephone 2-3247 

□ Western Australia 32 Northwood Street Leederville 6007 Telephone 84-988 

□ South Australia 77 Wright Street Adelaide 5000 Telephone 51-5117 
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Popular Cassettes 
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BURT BACHARACH PLAYS HIS HITS. 
Stereo, MCA Minicassette ACT-2287. 

With orchestra, chorus and the occasional 
soloist, Burt Bacharach presents 11 of his 
recent well-known hits in a program which 
lasts just over 29 minutes: Wives And Lovers 

— Trains And Boats And Planes — Anyone 
Who Had A Heart—Always Something— 
Walk On By — My Little Red Book — Hours 
From Tulsa — Don't Make Me Over Blue 
On Blue — Don't Go Breaking My Heart — 
What's New Pussycat? 

The quality is well up to current cassette 
standards, well balanced, though lacking 
extreme treble, not obviously noisy and free 
from obvious wow and flutter. (W.N.W.) 

★ ★ ★ 

CAROUSELL. Rodgers and Hammerstein 
Original Cast Album. Stereo, MCA 
Musicassette ACT-2258. 

Featured in this album is the original cast: 
John Raitt. Jan Clayton and Jean Darling. As 
with most cast albums this one reflects a high 
degree of competence and familiarity with the 
music. And. ot course, it contains quite a line¬ 
up of popular numbers: The Carousel Waltz 

— You’re A Queer One; Mr Snow - If I 
Loved You — Soliloquy — June Is Bustin' 
Out All Over — When The Children Are 
Asleep — Blow High Blow Low: A Real Nice 
Clambake — There's Nothing So Bad For A 
Woman — The Highest Judge Of All — 


mere is a distinctly Jewish feeling about the 
performance. Why this is so is rather hard to 
explain, but I put it down to the orchestral 
arrangements. Whatever it is, it heightens the 
interest. 

Track titles are: Love’s Song - Black 
Paper Roses - If You Go Away - Taxi - A 
Time To Love - Lonely Crowd - Won’t You 
Join Me - Love Is - If I Could - Hello Love 
- Love Of A Child - Where Can I Go? Even 
if you are not familiar with some of these, it 
should not be too hard to obtain an idea of 
what kind of material it is from the titles - 
wistful and questioning love ballads. Daliah 
Lavi shows here she knows how to handle this 
type of song very well, and I believe further 
discs can be expected. The supporting 
orchestra plays very competently, the 
arrangements are well done, and the sound 
quality is of good modern standard. (H.A.T.) 


THE MCA SOUND CONSPIRACY. 

Various artists. MCA, stereo COP -S45 24. 

Interest: New groups. 

Performance: Fresh and lively. 

Quality: Excellent for the price. 

■ Stereo: Normal. 

Rather unusual title that: “Sound 
Conspiracy". Here it stands for a collection of 
tracks taken from eleven newly released MCA 
albums. Space does not permit me to pass 
comment on each track individually, but 
overall I was impressed with most. Although 
nearly all of the groups featured have only very 
recently come into existence, many show 
considerable promise. Here are the tracks: 
Blind Eye — Open Up The Door — Tell Me 
Why — Medicine Mixen' — Paper Box — 
Got To Get A Message To You — Fanfare: 
Toccata In D Minor/Fugue In A Minor — 
Hard Rock — Changes — Roll It Over — 
Midnight Shift. 

One of the first things I noticed on receiving 


You'll Never Walk Alone — What's The Use 
Of Wonderin'? 

The playing time is a commendable 41 
minutes but I couldn't rate the quality at better 
than ordinary. The quality is not entirely clean 
and there's an over-generous helping of 
middles in a number of tracks and a sparsity of 
both bass and treble. (W.N.W.) 

★ ★ ★ 

MAN OF LA MANCHA. Mitch Leigh and 
Joe Darion. Original Cast Recording. 
Stereo Musicassette, MCA, ACT-2282. 

Man of La Mancha opened in New York in 
November 1965 and, in the following year, 
dominated the awards. By 1967 it was playing 
all round the world. The re-creation of Don 
Quixote obviously had a universal appeal and 
yet I doubt that the show album will have 
overmuch appeal for other than those who 
have seen the complete production. All told, 
there are 16 segments, briefly: Overture — 
Man Of La Mancha — It's All The Same — 
Dulcinea — Only Thinking Of Him — I 
Really like Him — What Do You Want Of 
Me? — Barber's Song; Golden Helmet — To 
Each His Dulcinea — The Impossible Dream 
— Little Bird — The Dubbing — The 
Abduction — Aldonza — a Little Gossip — 
Reprise. 

Reproduction is to normal cassette 
standards and the playing time about 45 
minutes. Over to you. (W.N.W.) 


this record was its low price tag; $1.50. Even 
for a sampler, this is exceptional value. The 
only exception to the otherwise fine 
reproduction is the track: “Fanfare: Toccata in 
D Minor/Fugue In A Minor" played here on 
classical electronic organ. (ITte disc from 
which this track was taken is reviewed 

elsewhere in this issue.) Severe distortion is 
evident here on heavily modulated passages. 
Except for this one faulty track, the quality 
offered by MCA on this album must be 
considered as excellent in view of its very low 
price. (J.P.P.) 

★ ★ ★ 

THE VERY THOUGHT OF YOU. Los 
Indios Tabajaras, with chorus and 

orchestral accompaniment. RCA Victor 
stereo LSP-4496. 

Interest: Guitar duo. 

Performance: Fine artistry. 

Quality: Excellent. 

Stereo: Good. 

I have never heard a performance by tne two 
South American Indian guitarists, Los Indios 
Tabajaras, which I did not find extremely 

listenable and relaxing, and despite one 
unusual feature of this disc, it is no exception. 
It features the usual flowing, deceptively casual 
style which distinguishes all their 
performances, but here they are joined by an 
orchestra and chorus. In my opinion this does 
nothing to improve the performance, but 
neither does it detract to any great extent. If 
your nerves are on edge and you want 
something to sit back and relax to. this disc on 
your turntable should be suitable therapy. And 
for background music, it is superb. There are 
11 tracks: Mona Lisa — The Very Thought Of 
You — Linda Flor — Gigi — It's Impossible 

— El Condor Pasa — Somewhere My Love 

— Green Eyes — Sunny — More — I Will 
Wait For You. Those with w'ide-range 
equipment will appreciate the very clean sound 
and minimal distortion. (H.A.T.) 


ADC' 

WORLD’S MOST 
PERSNICKETY 
CARTRIDGE 
MAKER. 



Here’s a great line you’ve never heard 
of before. The brand-new “X” series of 
stereo cartridges from ADC. Every one is 
crafted by hand and incorporates our 
exclusive induced magnet design. 

As a result, these extremely accurate 
cartridges track at the lowest possible 
pressures for optimum fidelity and long 
record life. 

We designed the "X” series with 
interchangeable styli. This means any 
ADC stylus that fits one cartridge will 
fit them all. But that’s not all. Every 
one of these cartridges is compatible 
with any changer or tonearm, and is 
carefully made to give you the best 
performance at a reasonable price. 

So why not give our brand "X” a try? It 
may be just the thing your system needs. 


ADC 550XE SPECIFICATIONS 

Output: 5 mV at 5.5 cms/sec. 
recorded velocity. 

Tracking Force: % to 2 grams. 
Frequency Response: 10 Hz to 
20 kHz ± 2 dB. 

Channel Separation: 25 dB from 50 Hz 
to 12 kHz. 

Compliance: 35 x 10—6 cms/dyne. 
Vertical Tracking Angle: 15°. 

Rec. Load Impedance: 47,000 ohms 
nominal. Price: $46.00 

Write for detailed specifications on 
other “X” series cartridges (660XE— 
$41.00 : 990XE- $31.00 : 220XE- 
$27.00: 220X- $21.00 




AUDIO 

DYNAMICS 

CORPORATION 


AUDIO FOR 
AUDIOPHILES 


bxclusive Australian Agents, 

J. H. REPRODUCERS CO., 

293 Huntingdale Road, Chadstone, Vic., 
3148. Telephone: 277 3066. 
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NEW ALL TRANSISTOR STEREO AMPLIFIERS WITH INBUILT AM TUNER 
INTIMATE IN DESIGN-LONG DEPENDABILITY 


USING ALL SILICON TRANSISTORS 


SPECIFICATIONS: 

20 watts per channel R.M.S. Total 
output 4 q watts R.M.S. 

FREQUENCY RESPONSE: 

From 20 cycles to 20,000±ldb. 
HARMONIC DISTORTION: 

Less than 1 per cent at rated output. 
HUM AND NOISE: 

Aux. 70db. Mag. 50db. 

INPUT SENSITIVITY: 

Mag. 3mv. Aux. 200mv. 

SPEAKER IMPEDANCE: 8 ohms 
EQUALISED: Mag. RIAA. 

TONE CONTROLS: 

Bass, 50 c/s ± 12db. Treble 10 kc/s 
12db. 

LOUDNESS CONTROL: 

50 c/s lOdb. 

SCRATCH FILTER: 

(High filter) at 10 kc/s 9db. 
RUMBLE FILTER: 

(Low filter) at 50 c/s 5db. 
PROVISION FOR TAPE 
RECORDER: 

Record or play-back with din plug 
connection. 

PROVISION FOR 
HEAD PHONES: 

With headphone/speaker switch on 
front panel. 

DIMENSIONS: 

16}in x 5*in x llin deep. 
TUNER: 

This unit can be supplied with either 
valve or transistor tuner with a cov¬ 
erage of 530 to 1,600 K.C. Cali¬ 
brated dial available for all States. 
THE CIRCUIT INCORPORATES 
regulated power supply with trans¬ 
istor switching protection for out¬ 
put transistors. 26 silicon transistors 
plus 5 diodes are used. 




40 WATTS-RMS 


MODEL C300/20/T 

$ 134.00 PLUS FREIGHT 

(cabinet extra) 


$ 108.00 

PLUS FREIGHT 

(cabinet extra) 


MODEL 1400/20 

AMPLIFIER ONLY. Specification* a* 
above but with the added feature of 
front panel switch which allow* selec¬ 
tion of two speaker systems. 


CA8IHETS FOR ABOVE AMPLIFIERS IN OILED WALHUI Oil TEAK WITH METAL TRIM $10.00 EXTRA 


NEW ALL-TRANSISTOR A.M. TUNER WITH PRE-AMPLIFIER 

Suitable for use with all valve transistor Hi-Fi amplifiers, tape recorders or 

P.A. amplifiers. 

SPECIFICATIONS 

Frequency coverage 530 to 1600 K.C. bandwidth 9 K.C. Inbuilt aerial, pro¬ 
vision for external aerial. 240 volt A.C. operation. Dimensions 101 x 6in x 
CJ.O nfl 3iin. Output variable from 50mv to 700mv. 

yty.UKJ Fort **,1 Packing. SI.30. 


THE NEW MAGNAVOX 8-30 SPEAKER SYSTEM 

Complete System (1.6 cubic ft.) in Walnut or Teak Veneer. Oiled Finish, (regret no mail orders for complete system.) 

$60.00 

Speaker Kit (less cabinets) COMPRISING 1-8/30 Speaker, 2-3TC Tweeters, 1-3” Tube, 1-4 or 2 mfd Condenser, Innabond 
and Speaker Silk Available in 8 or 15 ohms. Postage $1.50 extra. 

$52.00 

CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 798-7145 
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Till' BFXjATTING OF THE PRESIDENT’ 
Narration by Orson Welles. United Artists 
(Festival) stereo SUAL-934184. 

Interest: Politieal satire. 

Performance: Well done. 

Quality: Clean and clear. 

Stereo: Virtually two channel. 

If this disc required a subtitle, it could be 
“The Gospel of American Politics, according 
to Orson Welles.” It is virtually a summary of 
the American political scene in the post-war 
era, told throughout in biblical Old Testament 
style. In an earlier period, most of the 
personages and situations involved would have 
meant little or nothing to an Australian 
listener, but in these days of mass media there 
can be few who will have difficulty in 
following the sequence of events as they are 
related. 

The treatment is wholly ironical, and I 
know of no other actor who can inflect his 
voice so readily to project irony. Parallels are 
drawn with events described in the bible - 
Nixon, for instance, becomes the modern 
counterpart of Lazarus, raised from the dead 
and created in a new image by the Republican 
Party public relations machine. Nixon is the 
President in the title, as you probably 
guessed, and right at the end, when the 
possibility of his being elected for a second 
term is suggested, Welles ends his narrative 
with a heartfelt “Brothers, let us pray.” 

Music, suitably foreboding or uplifting, 
according to the theme of the narrative at any 
particularly point, has been composed by 
somebody with the singularly appropriate 
name of Luchi De Jesus. 

When playing this for your friends, watch 
for those who react not with laughter but 
with a sad smile and thoughtful look. These 
are the one’s receiving Welles’ message loud 
and clear. (H.A.T.) 

Jazz and Rock . . . 

ANTHOLOGY OF RECORDED EVENTS 
— VOLUME ONE. The Kinks. Astor 
stereo NPL 18326. 

Interest: Rock ballads. 

Performance: Excellent. 

Quality: Good. 

Stereo: Good. 

Better than the Beatles? Perhaps. As the 
tremendous publicity machine behind the 
Beatles ceases to function, the talent of groups 
like the Kinks and composer Ray Davies are 
being more thoroughfully considered. This 
anthology takes us back over their 
extraordinary tunes like “Dead End Street”, 
“A Well Respected Men” and “Waterloo 
Sunset.” 

“You Really Got Me”, their first tune 
recorded in 1964 was ahead of both the Beatles 
and the Beachboys for musical complexity. It's 
on this set. Perhaps the public weren’t paying 
the Kinks much mind in those days. Other 
musicians were. (G.W.) 

★ ★ ★ 

WINGS - A POP SYMPHONY. Michel 
Colombier and associate artists. A & M 
stereo. SAML 934185. 

Interest: Pop takes itself seriously. 
Performance: Excellent. 

Quality: Good. 

Stereo: Dramatic. 

The difficulty of getting through to a wider 
audience is one that confronts many a 


composer in the classical or pop genre. 

Colombier is classically oriented and chose to 
use pop stylings to tell a story of a man who 
finds modern society pointless. 

In musical terms this means a number of 
ballads and a couple of instrumentals. The 
ballads are far and away ahead of anything 
else around. Perhaps the musical scene will 
grow into them. 

Bill Medley of the Righteous Brothers is one 
of the soloists. Lani Hall is the other. 

The work is one LP long. It began as a tape 
recorded in France by Colombier and had the 
vocal section added in the USA. The French 
sections are by both a symphony orchestra and 
a pop group and involve fresh and challenging 
music. (G.W.) 

★ ★ ★ 

JAZZ AT MASSEY HALL. Charlie “Chan”, 

Dizzy Gillespie, Bud Powell, Max Roach, 

Charlie Mingus. Liberty stereo SLYL- 
934073. 

Interest: Definite be-bopjazz. 

Performance: Outstanding. 

Quality: Adequate. 

Stereo: Enhanced mono. 

Dizzy’s “Salt Peanuts” was the “nuttiest" of 
all the be-bop tunes and on this 1952 disc the 
all-time greats of the be-bop jazz revolution 
shown that the most trivial of themes can 
become the vehicle for hot, exciting jazz 
improvisation. 

“Chan” is a nom-de-tape of Charlie Parker, 
avoiding a contractual obligation to blow with 
some of the hottest friends in the business. 

The group had gathered at Toronto’s 
Massey Hall. Gillespie was at his puckish best. 

Powell played chorus after chorus at piano in a 
way which merits years of listening. Roach on 
drums made tonal and rhythmical use of the 
hides. Mingus at bass was already breaking 
from the straight rhythm bass to express much 
more from that instrument. The disc is a 
precious classic. (G.W.) 

★ ★ ★ 

EMPTY BED BLUES. Bessie Smith. CBS 
Mono 2BP 220072. 

Interest: Blues. 

Performance: Classic. 

Quality: Adequate. 

The directness and simplicity of Bessie's 
“Louisiana Low Down Blues” is typical of 
this two-LP set. Don Redman plays tenor 
saxophone and Fletcher Handerson plays 
piano. Miss Smith fronts the recording 
equipment and dies a little. That’s how they 
recorded the blues in 1924. 

This album is the third in the promised set of 
five which CBS is releasing to encompass the 
entire recorded works of Bessie Smith. The 
albums are working towards the middle of 
Miss Smith’s career. 

This one contains 16 sides from the early 
part and 16 from the latter half. 

The period covered by the album includes 
the sessions on which Miss Smith was 
apparently under the spell of Ma Rainey and 
her splendid blues with Charlie Green. (G.W.) 

★ ★ ★ 

FANNY ADAMS. MCA/MAP/S stereo 
4069. 

Interest: Hard rock. 

Performance: Excellent. 

Quality: Excellent. 

Stereo: Good. 

The group formed in England by 
Australians Doug Parkinson and Vince 
Melouney played with style and warmth. 

“Ain't No Loving Left", which opens the 
album, has the precision and confidence of 
statement, of a chamber music group. 

Parkinson's voice is the foil, its rough edge 
hewing at the lyric. The recording clarity is 
good. Every instrument is audible. (G.W.) ® 
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"INNERBOND" 

(Regd.) 

BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 

A new resilient Bonded Wadding 
made from ultra fine Cellulose Ace¬ 
tate Fibres that gives high efficiency 
for Sound Absorption. 

"INNERBOND" is light, clean, dust- 
free and easy to handle. Because all 
the fibres are bonded "INNERBOND" 
will hang as a "curtain" and will not 
fracture or break down due to vibra¬ 
tion. 

"INNERBOND" is odourless, highly 
resistant to attack by bacteria or fun¬ 
gus and is vermin repellant; "INNER- 
BOND" at l6oz sq. yd. has a normal 
thickness of I" and at this density 
is recommended as a packing in 
Speaker Enclosures for Sound Absorp¬ 
tion. 

STOCKISTS' 

SYDNEY: Arrow Electronic* Pty. Ltd. 342 
Kent St.: Instrol HI-FI Pty. Ltd.. 
91a York St.: Convoy International 
Pty. Ltd., 449 Kent St.: Encel 
Electronics Pty Ltd., 257 Clarerce St.: 
Kent HI-FI 432 Kent St.: Mastersound 
Sales Pty. Ltd., 40 q Kent St.: Radio 
Despatch Service, 869 Georoe St.: Peter 
Shafley Electronics Pty. Ltd.. 127 York 
St.; Stereo Music Systems, 193 Clarence 
St.j Circuit Components (A/sla) Pty. 
Ltd.. 460 Bexley Rd., BEXLEY; Classic 
Radio, 245 Parramatta Rd.. HABER- 
FIELD; Dvna Stereo Pty. Ltd., 331 
Prince's H'way. ST. PETERS: Albert 
Wrlflht Radio Service. 795 New Can¬ 
terbury Road. HURLSTONE PARK: H. 
B Radio Products, 103-105 Catherine 
St.. LEICHHARDT: Semkon Electronics, 
17i Carlingford Rd.. EPPING. 
CANBERRA: Kitchen and HI-FI Specialists. 
Cnr. Giles and Kennedy Sts., King¬ 
ston. 

NEWCASTLE! Martin de Launay Pty. Ltd.. 
King and Darby Streets; Dynamic 
Sound. 587 Hunter Street. 
WOLLONGONG: Dapto TV Service. 156 

Princes Hwy.. Dapto. 

MELBOURNE: J. H. Magrath and Co. Pty. 
Ltd., 208 Little Lonsdale Street. 

BRISBANE: Chandlers Pty. Ltd., cnr. Albert 
and Charlotte Streets; Brisbane 
Agencies. 78 Wickham Street. Fortitude 
Valley. Stereo Supplies, 100 Turbot St. 

IPSWICH: Robert N. Smallwood. 205 

Brisbane Road, Booval. 

NORTH QUEENSLAND: Alvin Communl- 
catlona and Electronics. 38 Pegnall 
St.. Pimlico, Townsville. 

ADELAIDE! Duncan Agencies. 57 Woodvllle 
Road, Woodvllle: General Accessories, 
81 Flinders street: Trustcott Elec¬ 
tronic#, 62-64 Hlndmarsh Square. 

PERTHi Atkins (W.A.) Ltd.. 894 Hay 
Street: Carlyle and Co. Pty. Ltd.. 1 
Milligan Street; General Accessories. 
46 Milligan Street. 

HOBARTi Homecrafts-Taamanle, 199 Collin# 
Street. 

If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid In Australia and Territories 

to the manufacturers. 

WONDER WOOL 

PTY. LTD. 

87 JAMES STREET, LEICHHARDT, 
NSW 2040. 

Box 548 — GPO, Sydney 2001. 

Phone: 56 2780. 
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LOW COST,paOo^ 

HI-FI for EVERYONE 


□ 


from 




-it’s the 4-track TC-S5S 


The popular priced new SONY TC-252 reproduces 
sound superbly, from a whisper to the boom of a big 
drum. 

FEATURES • All silicon transistor ITL/OTL circuits— 
4-track stereo/mono tape recording and playback sys¬ 
tem • Retractable pinch roller for easy tape threading • 
Very compact • Operates either in vertical or horizontal 
position • Easy sound-on-sound recording—either right 
channel on left or left channel on right • Speaker switch 
for on/off and monitor-level control • Public address 
facility • High fidelity lid-integrated satellite speakers 
can be separated up to 16 feet for optimum stereo 
realism • 3 speeds: 7" reel capacity: dual VU meters: 
automatic shut-off switch: instant stop control • Easy 
frequency adaptation for your local line, 50 Hz or 60 
Hz—only with a frequency selector and a removable 
capstan sleeve. 



Distributed by: 

JACOBY# 

MiTCHELL 

SYDNEY—26 2651 • MELBOURNE—30 2491/2 • ADELAIDE—53 6117 • 
BRISBANE—2 6467 • PERTH—28 8102 • LAUNCESTON—2 5322 • Agents: 
CANBERRA—47 9010 . N’CLE—61 4991 • PORT KEMBLA—4 2071. 
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SPECIFICATIONS 


Recording system: 4-track stereo/mono recording and 
playback. Power requirements: AC 240V, 50 Hz. Power 
Consumption: 45 watts. 3-tape speeds: 7% i.p.s., 3% 
i.p.s., iy 8 i.p.s. Reel capacity: 7" or smaller. Frequency 
response: 30-18,000 Hz at 7 % i.p.s., 30-13,000 Hz at 3 3 A 
i.p.s. Signal-to-noise ratio: 50 dB. Flutter and wow: 0.12% 
at 7 1 /2 i.p.s., 0.15% at 3% i.p.s., 0.2% at 1% i.p.s. 
Harmonic distortion: 3%. Level indication: dual VU meter. 
Power output: 12 watts, total dynamic power. Recording 
time (1,800' tape): stereo 6 hours at l 7 / 8 i.p.s., mono 12 
hours at l 7 / 8 i.p.s. Inputs (2): microphone, sensitivity— 
72dB (0.19 mV), impedance 600 ohms. Auxiliary, sensi¬ 
tivity—26 dB (0.04V), impedance 100 k ohms. Outputs 
(2): line, output level—6 dB (0.39V), impedance 100k 
ohms. External speaker, impedance 8 ohms. Headphone 
(1), impedance 8 ohms. Dimensions: 16y 8 (W) x 10y 8 
(H) x 15" (D) Weight: 28 lb. 13 oz. 


i 

To: Jacoby, Mitchell & Co. Pty. Ltd., 467-475 Kent St., 

I Sydney, 2000. 

Please send me information on the Sony TC-252 Stereo 

II Tape Recorder. 

I NAME ._. 

J ADDRESS. 

1 ...JMS/9-70 EA671 
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TRADE REVIEWS 
AND RELEASES 


Interdyn X-50 Amplifier 

There are few locally made amplifiers on the high-fidelity market, and fewer still 
with a price below $100. The Interdyn X-50 is locally made, has a rated power 
output of 10 watts per channel and is priced at a mere $89.50. It was submitted 
for review by International Dynamics (Agencies) Pty Ltd. 


Considering how expensive some high-fidelity 
amplifiers are, many readers may think that an 
amplifier priced below $100 must have minimal 
facilities and poor performance. However, this is not 
the case, as the Interdyn X-50 amply demonstrates. 
But let us state that while the X-50 offers quite good 
value for money it has nevertheless been built down 
to a price, as are most amplifiers. 

Based on the locally designed Milliard 10-10 
circuit, the X-50 has a rated power output of 10 
watts per channel and a harmonic distortion of 0.4% 
at 1 KHz. It has input facilities for pickup cartridge, 
either ceramic or magnetic, auxiliary and tuner. A 5- 
pin DIN socket is provided for tape recorder 
connection. 

External dimensions of the X-50 are IVa x 15& x 
4}$in, including knobs and rubber feet. A teak 
wooden case is included in the basic price. Five 
knobs on the front panel function as the input 
selector, volume, balance, bass and treble controls. 
Six slider switches are provided, for Tape monitor. 
Loudness, High and Low filters, Mode (stereo or 
mono) and Power on/off. A stereo headphone socket 
and pilot light complete the list of front-panel 
features. Connecting a pair of stereo headphones 
automatically disconnects the loudspeakers. 

On the rear panel, apart from the input facilities 
mentioned above, are four phono sockets which 
parallel the tape recorder DIN socket. Also the four 
power transistors, the loudspeaker connections, three 
fuses and a two-pin mains output socket for 
powering a turntable or other accessory. 

Removing the wooden case reveals the compact 
plated steel chassis. The germanium power 
transistors are mounted on an aluminium plate at the 
rear of the chassis to assure good heat conduction. 
Four small printed boards accomodate the two 
power amplifier stages and the two preamplifiers. 
The remainder of the circuitry is mounted on 
tagstrips. All components in the chassis are easily 
accessible and all the parts and semiconductors are 
available from local sources, so servicing should be 
no problems. 

Circuit details of the Interdyn X-50 are very 
straightforward. The power amplifier stages 
comprise four transistors, two silicon and two 
germanium. The output transistors are PNP and 
NPN, in the familiar complementary-symmetry 
configuration. 

Two PNP silicon transistors are used in a direct- 
coupled feedback pair arrangement for the 
preamplifier stage. Equalisation for the various 
inputs is accomplished by switching components in 
the feedback loop. One feature of the preamplifier we 
did not approve was that the ceramic cartridge is fed 
to the magnetic cartridge input simply via a 2.2M 
resistor in parallel with a lOOpF capacitor. The 
lOOpF capacitor results in unnecessary treble boost 
and it would appear that it should be deleted 
altogether. This will give a response which will not be 
flat, but closer to the ideal. As it stands the amplifier 
gives much better reproduction with a magnetic 
cartridge than a ceramic. 

Following the preamplifiers is the Baxandall-type 
tone control stage. We found this part of the circuit a 
little surprising, in that it omits the usual emitter- 
follower stage used to provide a low source 
impedance for the feedback stage. Inevitably this 
means that the tone controls will tend to introduce 
higher distortion than normal when treble or bass 
boost is applied. 


Some readers may regard the above criticisms as a 
little unfair since the amplifier is not ^ all a 
pretentious unit. But if a manufacturer is building a 
unit down to a price it would seem to us more 
desirable to delete the unnecessary frills, and devote 
the savings to improving the performance. Of course, 
we realise that such features do attract some 
potential buyers, and can thus be justified from the 
manufacturer’s point of view. 

The X-50 is rated for a continuous power of 10 
watts per channel into 8-ohm loads. We measured 
5.3 watts per channel into 1-6-ohm loads, with both 
channels driven simultaneously. Into 8-ohm loads, 
maximum output was measured at 9.6 watts with 
one channel driven, and 8 watts per channel with 
both channels driven. Harmonic distortion was 0.6% 
at lKHz at 8 watts into 8 ohms, which figure 
reduced to a minium of 0.3% at lower power output. 
At higher frequencies, distortion rises markedly but 
since the harmonics are largely inaudible this should 
not be much cause for alartn. 

In listening tests with a good quality magnetic 
cartridge and a pair of bookshelf enclosures, the unit 
was found to perform well. Residual noise does not 
intrude at normal settings of the controls and the 
available bass and treble tone facilities are more than 
adequate. 



Another debatable feature of the circuit is the 
High filter. This merely places a .068uF capacitor 
across the input to the tone control stage, a 
procedure which will cause considerable loading of 
the preceding stage or the tape recorder input, and 
again tend to increase distortion. We are of the 
opinion that simple High and Low filters of this type 
are no more effective than the normal tone controls. 
Much the same can be said about Loudness controls, 
which should strictly be set to suit the loudspeakers 
and the room in which the amplifier is used. 


For the reader on a limited budget, the Interdyne 
X 50 is therefore well worthy of consideration. But 
use it with a magnetic cartridge, and with 
loudspeakers having reasonable efficiency, for the 
best results. Price of the Interdyn X-50 is $89.50, 
including sales tax, and it is available from selected 
retail outlets throughout Australia. 

Further information can be obtained from the 
Australian distributors, International Dynamics 
(Agencies) Pty Ltd, 4 Duke Street, Abbotsford, 
Victoria 3067. (L.D.S.) 


Sansui QS-1 Synthesiser Unit 

With the advent of quadraphonics or four-channel sound to Australia we have 
seen a variety of new equipment, mostly from Japan. One of the most interesting 
units is the Sansui QS-1, which can “synthesise” four-channel signals from a 
normal two-channel source such as a stereo magnetic cartridge. The unit was 
submitted for review by Simon Gray Pty Ltd. 


The QS-1 is intended for use with either two stereo 
amplifiers, or a single four-channel amplifier such as 
the Akai AA-6100 reviewed in July 1971. It can 
synthesise signals from high level sources such as a 
stereo tape deck or from the magnetic cartridge 
preamplifier in one of the amplifiers with which it is 
teamed. As a further alternative, it can take the 
signals from an existing four-channel tape deck and 
synthesise an extra two channels. 

Physical presentation of the QS-1 is quite simple 
and straightforward, considering the complexity of 
its circuit and functions. On the front panel it has 
four VU meters which monitor the signals available 
from the four channels. Two knobs are provided for 
front and rear volume control and a slider knob sets 
the balance between front and rear. These three 
controls allow the levels to be set so that each 
channel is operating within a normal range, as shown 
by the VU meters. 

To the right of the VU meters are a further two 
controls, a Volume control and a “level set” control. 
The latter control sets the level of the incoming two- 
channel stereo source, while the Volume control acts 
as a master control on the output signal delivered to 
the four amplifier channels. 


On the extreme right of the front panel is the 
Function switch, which has a variety of settings: 2 
channel, Solo, Concert Hall 1 and 2, Normal 
(surround), Quarter Turn and Half Turn. This is not 
a selection of dance steps, but the title of the various 
sound effects available. 

Below the Function switch are two Tape Monitor 
switches which allow selection of source or playback 
signals. A push-button switch for the Power com¬ 
pletes the list of front panel features. 

On the rear panel are no less than 22 phono 
sockets, arranged in pairs for the connection of a two- 
channel tape deck, a four-channel tape deck or four- 
channel amplifier and a two-channel high level 
source such as a magnetic cartridge preamplifier 
output. Two 2-pin mains output sockets are also 
provided to power accessories. From the above it 
may be gathered that the QS-1 may be used to 
record four-channel tapes from two-channel sources. 
More about this later. 

Removing the teak wooden case reveals a roomy 
chassis with four vertically mounted printed boards 
and a shielded power transformer. Now the question 
arises: All right, what does it do and how does it 
work? Let us state right at the outset that the 
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NEW RH (Radio House) RANGE 
OF MULTIMETERS 

MODEL RH-80 $18.00 Postage 50c 

20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts. 0.5, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current: 50uA, 5mA, 
50 mA, 500 mA 
Resistance. 5 kQ, 50kft, 
500kQ, 5 MegO 
Decibels. —10 + 62 lb 
Accuracy. DC±3%, AC 
±4% (of full scale) 
Batteries. Two 1.5V dry cells. 
Size AA, “Eveready” 915 

• Overload-protected by dual 
silicon diodes. • Mirror scale. 

• Double-jewelled ±2% 
meter. • ± 1% temperature- 
stabilized film resistors. 


MODEL RH-100 $39.75. Postage 75c 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 

• Overload Protected bv Dual Silicondiodes • Double- 
jewelled + 2 per cent Meter # ^1 per cent Temper¬ 
ature-stabilised Film Resistors # Polarity Changeover 
Switch # Mirror scale, instruction for operation with 
circuit diagram. 

SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200V (100,0000/V) 

AC Volts: 6, 30, 120, 300, 
1200V (10,000 0/V) 

DC Current: 12/xA, 300 ^A, 
6mA, 60mA, 600mA, 

12 amps DC and AC Cur¬ 
rent 12 amps. 

Resistance: 20KO, 200KO, 

2M0, 20MO 

Decibels: —20 to + 17,31,43, 
51, 63. 

Accuracy: DC ±3 per cent, 
AC+ 4 per cent (of full 
scale) 

Batteries: Two 1.5V dry cells, 
size AA, “Eveready” 915 


MODEL RH-20 $13.95. Postage 50c 

20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 1000 (20,000/V) 

AC Volts: 10, 50, 250, 500, 
1000 (10,000/V) 

DC Current. 50 uA, 25mA, 
250mA 

Resistance. 7kQ, 700kQ, 7MO 
Decibels. —10 +22 (at AC/ 
10V) +20 +36 (at AC/ 
50V). Upper frequency limit 
7kc. 

Batteries: Two 1.5V dry cells. 
With Meter Protection $15.00 


MODEL RH-55 $20.00 Postage 50c 

30,000 Ohms per Volt DC 
14.000 Ohms per Volt AC 
SPECIFICATIONS: 

•DC Volts: 0.6, 3V, 12V, 
60V, 300V, 1200V (30,000 
ohms/V. 

•AC Volts: 12V, 60V, 300V, 
1200V (14,000 ohms/V). 
•DC Current: 60 A, 12mA, 
300mA. 

•Resistance: 10K ohm, IMeg 
ohm, lOMeg ohm. 

•Decibels: -10 db +23 db. 


LATEST MODEL 

6-Transistor Radio 

Now Only $10.95 
or Packed and Posted, $11.50 
Latest Design PREMIER SIX is 
guaranteed for 3 months and 
comes complete with Carry Bag 
and Standard 9 Volt Battery. 
Spare Batteries 30 cents each. 


MODEL RH-60 $25.00 Postage 50c 


50,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current. 25 uA, 5 mA, 
50 mA, 500 mA 

Resistance: 10 kO, 100 kQ, 

1 Megfi, 10 MegQ 

Decibels. —10 +62'db 
Accuracy: DC±3%, AC± 
4% (of full scale) 

Batteries. Two 1.5 V dry cells. 


Models RH-80, -55, -60 are:— 

• Overload-protected bv dual silicon diodes # Mirror 
scale • Double-jewelled ±1% meter • ±1% 

temperature-stabilised film resistors. 


NEW 
TYPE Y-3 
MULTI¬ 
METER 


MEASURING RANGE: 

D.C. Voltaic: 6V. 30V. 
150V. 600V (2000 ohm*/ 
V). A C. Volute: 6V. 
30V. 150V. 600V (2000 
ohms/V). D.C. Current: 
150 mA. Resistance: 0~ 
100,000 ohms. Complete 
with 1.3 volt battery and 
test leads. Size: 3*4" s 
2*4*’ x 1W»\ 

Checked. Packed a mi 
Posted — S9.5e. 
Limited Stocks. 


Pocket-size 314” i 4W* x 114". 
Instruction sheet and circuit. 

SPECIFICATIONS 
DC Volts 2V*. 10. 50. 250. 1000. 
AC Volts 10. 50. 250. 500. 1000. 
DC Current. .1. 25. 250 M/amps. 
Resistance. 20K and 2 megohms. 
Decibels. -20db = + 62db .7K/c. 
Capacitance. .0001. .01. .0025. .25 
tnfd. 


"HANDYMAN" 
RH 150 
$11.50 


CHECKED 
PACKED 
ft POSTED 
FREE 
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SANSUI SYNTHESISER... 

literature from Sansui on the QS-1 tends to be 
obscure and in places very difficult to follow in 
detail. However, with four-channel technology still in 
its infancy, Sansui is understandably reticent about 
releasing the full details of its operation. The 
following description is therefore general in nature 
but to the best oi our knowledge is accurate, as far as 
it goes. 

What Sansui have done is to analyse the 
components of signals available from normal two- 
channel sources and then to separate and mix these 
components to obtain four-channel effects. The QS-1 
takes the two-channel signals and these are routed 
more or less unaltered to the front channel 


However, the normal user will not wish to speculate 
on how the Sansui operates — he will want to know 
how it sounds. 

In our first listening session with the QS-1, we 
used a straight four-channel/amplifier plus 
loudspeakers and stereo records. With the gain well 
advanced and the rear channels adjusted so that the 
main sound source appeared to be at the front, the 
overall ‘"surround” sound was exciting and quite 
realistic. Instruments which normally ring and 
resonate around the listening area in a “live” 
situation were very realistic, particularly cymbals. 
The effects appear to be most appropriate with 
popular instrumental music. 

Actually, most staff members who listened to the 
QS-1 system preferred it to that from many four- 
channel recorded tapes which we have heard. A big 



amplifiers. The rear channels are fed with signals 
synthesised from various components derived from 
the front channels, suitably separated, phase-split, 
phase-shifted and phase-modulated. With all that 
happening, the reader may understandably be 
worried that the resulting signals may sound 
anything but pleasant. This is definitely not the case 
— in fact the QS-1 produces very satisfying four- 
channel effects. 

With a normal two-channel stereo source the left- 
channel signal will contain mostly left-signal 
components, plus some right-signal, plus what we 
might call “ambiance” or reverberation signal. 
Similarly, the right-channel signal will contain mostly 
right-signal components, plus some left-signal and 
again some “ambiance” signal. It is possible, by the 
use of two phase-splitters and a suitable mixing 
network (matrix), to obtain these ambiance signals. 
Now, if one feeds these ambiance signals alone to the 
rear channels, the resultant sounds would not be 
greatly different from those at the front. They would 
have less positive directionality, ie, less separation, 
would have stronger reverberation components and 
would be 180 degrees out of phase with each other. 

In fact, to ensure that the rear channels are largely 
in phase with each other, in the QS-1 the rear left and 
right signals are each passed through a frequency- 
selective phase-shifter stage. Finally, to add sonic 
interest to the rear channels they are phase- 
modulated in a pseudo-random fashion. 

It is not possible to state exactly how or where 
each of these functions takes place in the QS-1, 
because the circuit diagram merely shows a number 
of circuit elements as “black boxes” with cryptic 
titles such as “phase modulator block”. The said 
“black boxes” are also quite inscrutable multi- 
terminal encapsulated blocks on the printed boards. 


advantage of the QS-1 is that the four-channel 
signals are not noticeably degraded from the original 
two-channel signals. Residual noise is not the 
problem it can be with a four-channel tape set-up. 

The various sound efTects available at the turn of 
the Function switch are quite interesting, and 
represent a further variation of the basic four- 
channel spread that is available with the “surround” 
function. For example, the “quarter turn” function 
rotates all signals around spacially by 90 degrees, so 
that the right-rear channel appears to come from a 
point immediately to the right of the listener, and so 
on. But most of the time we used the normal 
“surround” function. 

Having established that the Sansui QS-1 really 
does work we then set about recording some four- 
channel tapes, using the QS-1 with a four-channel 
tape deck. Previously, the tapes we had heard on 
various occasions were somewhat gimmicky and 
rather tiring. For example, one tape featured a jazz 
quartet with one player in each comer of the room. 
The effect of this is quite unnatural, and after a short 
while becomes disconcerting. However, the tapes we 
made using the QS-1 preserved the natural effects 
produced by the unit when used in a straight 
playback set-up, and were much preferred by all who 
listened to them. 

Perhaps the biggest surprise of all with the QS-1, 
considering the realistic and pleasant-to-listen-to 
sound effects it produces, is the price. Recommended 
retail price is $179 — considerably lower than we 
would have expected. The Sansui QS-1 is available 
from hi-fi retailers throughout Australia. Further 
information on the QS-1 and other Sansui products 
can be obtained from the Australian distributors, 
Simon Gray Pty Ltd, of 28 Elizabeth Street, 
Melbourne, Victoria. (L.D.S.) 


iiiiiiiiiiiiitiiiitiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiaiiiiiitiiiiiiitiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiuttmiitiiiiiiiiiniKiiiitiiitiiiiiitiiiiiiitiiiiiiiiiiiiiiiiiniiiiiiiitii 


Me Mur do Buttons 
with Illumination 

McMURDO (AUST) Pty Ltd have announced a 
range of illuminated buttons to suit the Isostat range 
of pushbutton switches which have been marketed 
successfully in Australia for several years. The new 
illuminated buttons are moulded in nylon and have 
easily-removable coloured nylon lenses to enable 
lamp replacement from the front. The buttons 
measure 9/16in wide by %in deep. Lamps used are 
of the wedge base variety for easy replacement. The 
lenses can be hot stamped or engraved by McMurdo 
to individual customer requirements. Inquiries to 
McMurdo at 17-21 Carinish Road. Clayton. 
Victoria 3168 (PO Box 321), or to branch offices in 
each State. 



PLAN 

YOUR 

FUTURE 


CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
rT> science demands technical 
ability, a sound knowledge of 

Hoc nr in/' ini AC QflH annl ICS. 


tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 


KNOW 


YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Cqmbines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 



Send for training % % % 
syllabus. There is no obligation. 

NAME 

ADDRESS 

the MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 

A Service ef AmelgMstei Wireless (Austrilesu) Ltd 
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40,000 TECHNICIANS 
CANT BE WRONG! 


• More than 40,000 ambitious men have benefited 
from A.R.T.C. training. 

• Join this large number of successful men! 

• Attain job security and financial reward. 


• These can only be yours from: 


AUSTRALIA’S 


ESTABLISHED 

ELECTRONICS COLLEGE 

THE AUSTRALIAN RADIO & TELEVISION COLLEGE PTY. LTD. 


• ESTABLISHED OVER 40 YEARS 

• OVER 15 FULL TIME STAFF TO ASSIST YOU 

• FULL NIGHT-CLASS PRACTICAL LESSONS 

OR 

• EXTENSIVE CORRESPONDENCE TRAINING WITH 
SPECIAL PRACTICAL HOME-TRAINING KITS 


Mail Coupon NOW • You are invited to mail the coupon below which can be your first step 
towards securing a job or business of your own with good prospects, security and big 
money. A.R.T.C. will mail to you by return, at no obligation to you the big free booklet: 

"Careers in Radio and Television". This booklet will show you definite steps you 
can take for a better job, how you can succeed in life. Post the coupon, phone or call NOW. 



AUSTRALIAN RADIO & TELEVISION 
'COLLEGE PTY. LTD. 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, your free book¬ 
let, "Careers In Radio, TV and Electronics". 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 


E.S.&A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros). Phone 211-4244 (3 lines) 


ADDRESS. 

















Philips 3-way Speaker System 

Philips has recently published a 12-page booklet on loudspeakers and matching 
enclosures. Here we review one of the combinations described therein — a three- 
way system comprising a 12in woofer, a 7in midrange unit and a lin dome 
tweeter. Power handling capacity of the system is quoted at 40 watts on music 
signals. 


Coverage of the bass frequencies is handled by the 
AD 1256/W8 woofer which has a stated frequency 
range of 10Hz to 1.2KHz. Free-air cone resonance is 
a mere 15 Hz — resulting from the use of a large 
diameter spider assembly and a flexible rubber roll 
surround. The unit has a large alnico magnet to 
assure reasonable efTieicney while allowing large 
cone excursions. 

At frequencies above 700Hz, the midrange unit 
takes over. This unit is the AD 7065/W8 which is 
quoted as being suitable for both midrange and 
woofer use. In fact, it appears to be very similar to 
the woofer used in our Play master Point Four 
system described in the February 1968 issue of 
“Electronics Australia”. It has a free-air cone 
resonance of 28Hz and a rubber roll surround, 
although these features are of secondary importance 
when the unit is used for midrange service. 

To avoid interaction with the woofer, the 
midrange unit is housed in its own section of the 
enclosure which is packed with bonded acetate fibre 
to provide acoustic damping. 

Frequencies above 3KHz are handled by the AD 
0160/T8 dome tweeter. This does not have a cone in 
the normal sense, the piston section driven by the 
voice coil being a section from a sphere. Due to the 
incorporation of a copper ring on the voice coil, the 
“shorted turn” effect helps maintain the tweeter 
impedance at a relatively constant level so that the 
response does not fall off at higher frequencies due to 
the effect of rising impedance on the power input. 
The overall dispersion of the tweeter appears to be 
almost ideal from the polar response diagrams — it 
is better than 120 degrees at frequencies up to and 
beyond 15 KHz. 

Cross-over frequencies are determined by a “half¬ 
section” cross-over network which gives attenuation 
rates approaching 12dB/octave. The cross-over 
network is mounted on a printed board with the 
catalogue number 4304 078 71971, and is available 
as a complete unit. System impedance is 8 ohms. 

A completely sealed enclosure of 1.77 cubic feet 
houses the three loudspeakers. Enclosure dimensions 
are approximately 31 Vi inches high, 20 inches wide 
and 9 inches deep. This results in an imposing 
enclosure and perhaps it could be made to look more 
compact by increasing the enclosure depth and 
adjusting the other dimensions accordingly. Since it 
is a completely sealed enclosure, the shape is 
relatively unimportant. 

When we connected the loudspeaker system up to 
an amplifier and test equipment the first observation 
we made was that it had quite a serious airleak 
around the tweeter housing, made apparent because 
of the pressures developed by the woofer. Since this 
was a prototype enclosure and since we understand 
that the Elcoma division of Philips does not intend to 
market fully made up systems, we were not too 
worried. But potential constructors would have to 
ensure that the enclosure is in fact airtight, otherwise 
audible airleaks will result. 

On sine wave tests we found the system 
commendably smooth over most of its range. The 
bass was well maintained down to around 50Hz, 
below which it rolled off rapidly. The use of a larger 
enclosure would probably extend the bass response 
without prejudicing the power capability. 

We found that the tweeter level was far too 
prominent to suit the level of the other units. While 
this does not show in the published frequency 
response curve, considerable treble cut with the 
amplifier tone controls was necessary to balance the 
overall sound reproduction. This was rather 
disappointing since it did not allow a realistic 
evaluation of the system’s performance. 

It should be possible to adjust the tweeter level 
simply by adding a resistive attenuator in series with 
the tweeter. This will not markedly change the cross¬ 
over point since the “half-section” cross-over 
network is largely independent of the tweeter’s 
impedance characteristics. In addition, this extra 
feature will not add much to price of the overall price 
of the system. It is rather surprising that it was not 
incorporated in the original design. 

Apart from the prominence of the tweeter, the 



system efficiency is low but the generous power 
handling capability allows any amplifier with a rating 
of more than 20 watts per channel or more to drive 
the system to more than adequate volume levels. 
Most people will tend to prefer the use of moderate 
bass boost with this system as is often the case with 
“infinite baffle” units. 

Summing up, Philips certainly have a fine line-up 
of loudspeakers in this enclosure, and with the 
addition of a tweeter level control they should give 
very fine music reproduction in the home. Retail 
prices of the units are as follows: AD 1256/W8, $51; 
AD 7065/W8, $14.41; AD 0160/T8, $15.30 and 
cross-over network, $13.39. The loudspeakers and 
cross-over network are available from selected 
suppliers and trade outlets in all States. Further 
inquiries should be directed to the Elcoma division of 
Philips Industries Ltd, 95-99 York Street, Sydney, 
NSW 2OOO.0L.D.S.) 


Slider Pot Knobs 



JOHN CARR & Co Pty Ltd, electronic parts 
specialists of 411 Sussex Street, Sydney, advise that 
they have available two attractive control knobs to 
suit the linear action or “slider” potentiometers 
becoming popular with stereo amplifiers and other 
equipment. The smaller unit is type SP-10, 
measuring 3/8in diameter, and the larger type GP-13 
measuring '/an. Both are 5/8in long, and consist of a 
black moulding fitted with a brushed aluminium 
sleeve. Inquiries to Box 39, Hay market, NSW 2000. 


UNITED TRADE SALES 

PTY. LTD. 

TRANSISTOR V.H.F. CONVERTER 

Tunable 108-136 Mhz Aircraft Band lF-600Kc 
to l,000Kc. No connecting wires needed. 9V 
battery, self-contained, just place alongside 
broadcast radio. 

Price only $14.85 plus 45c postage. 

MULTIMETERS 

Sensitivity DC Sensitivity AC 
C-1000 1,000 ohm/volt 1,000 ohm/volt 

$6.75 

200H 20,000 omh/volt 10,000 ohm/volt 

$11.95 

CT 500/P 20,000 ohm/volt 10,000 ohm/volt 

$17.00 

370W/P 20,000 ohm/volt 4,000 ohm/volt 

$51.75 

AS.1000/P 100,000 ohm/volt 10,000 ohm/volt 

$34.50 

Pack and Post. 25c 

TEST OSCILLATOR 

TE.16A Transistorised, 5 Band, 450 KHz, to 

30 MHz battery operated, accuracy better than 

3 per cent. Weight: 1.51b 

$23.50. Pack and Post, 75c. 

TAPE RECORDER CABINETS 

Small, $4 each. Pack and Post., $1. 

Large, $6.50 each. Pack and Post., $1.25. 

TAPE AMPLIFIER BOARDS 

$3.00 each. 

Post, and Pack, 30c. 

LEO COMPUTER BOARDS 

Average 10 transistors. Diodes capacitors and 
resistors. Transistor leads 1 inch long, all other 
components with long leads only $3.50 each, 
p/p 30c. 

SPECIAL 

ERIE RESISTORS 

5 per cent Hi stab Vi and 1 watt Mixed valves 
only $1.50 per 100. Post 30c. 

CAPACITORS 

Ceramic and Mica and Polyester. Mixed valves 
$2 per 100 p./p. 20c. 

3,000 TYPE RELAYS 

Large range 

Only 50c each. 

Post. 15c. 

PIANO, 5-key switches. 1 

$1.00 each. 

Pack, and Post 25c. ; 

COMPUTER MODULES 
contains 2 x 12AU7’s and 1% resistors. 

40c each. P & P 15 cents 

SILICON DIODES 

100 volt PTY—143 amps 

$4.5*0 ea. P & P 25 cents 

DIODES— 

1N297A —80 volts—30 Ma 

10 cents ea. P & P 6 cents 

Headphone, High Impedance, 2600 ohms. 
Lightweight, $2.50 pr. 40 cents p/p. 

Limited number only. 

POLYESTER CAPACITORS— 

.33 uF, 400 Volts. 10 cents ea. P & P 6 cents 

POWER SUPPLY [ 

PRINTED BOARDS 

Bridge Rectifier 24 volt AC input, max out¬ 
put DC 35 volt, 160 Ma $1.50 each 

P & P 25 cents. 

All prices subject to alteration with¬ 
out notice. All items PLUS POST¬ 
AGE. 

280 LONSDALE STREET, 

(Opposite Myers) 

Melbourne, Phone 663 3815 
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KITS 


AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS — GUITAR UNITS 

— INSTRUMENTS — INVERTERS — CONVERTERS —RECEIVERS —TRANSMITTERS 

— REGULATED POWER SUPPLY — TRANSISTOR AND VALVE TYPES. 


KITS 


POPULAR KITS-TOP QUALITY - LOWEST PRICES 


INSTRUMENTS 
C.R.O. UNITS 
3” FULLY CALIBRATED 
CRO WIDE BAND PREAMP 


1963 


CRO WIDE BAND PREAMP PROBE X10 

CRO WIDE BAND PREAMP PROBE X 100 

CRO WIDE BAND PREAMP CATH/FOL 

1966 __ 3" CRO 

1968 3" AUDIO CRO 

MULTIMETERS & VTVM’S 

METERLESS VOLTMETER 

SOLID STATE M/VOLTMETER (A.C.) 

NOISE. DISTORTION. M/VOLTMETER 

1966 VTVM ___ 5% 

1966 VTVM ... 1% 

1968 SOLID STATE VOM __ 5% 

1968 SOLID STATE VOM __ 1% 

VTVM DIODE PROBE 
VTVM „ XIO AUDIO PROBE 
VTVM EHT PROBE 
BRIDGES 

1966 R.C. BRIDGE 

1968 R.C. BRIDGE & SIG/INJ 

TV INSTRUMENTS 

WIDE RANGE PULSE GENERATOR 

SWEEP GEN RANGE EXTENDER 

AUDIO INSTRUMENTS 

HIGH PERFORMANCE AF GEN 

SOLID STATE AF GEN 

DIRECT READING AF METER 

SQUARE WAVE GEN. 10HZ 1MH2 

1968 SOLID STATE AF GEN 
ADDITIVE FREQUENCY METER 
AF TONE BURST GEN 

SOLID STATE AF GEN 1968 
SCALER DIVIDER UNIT 
CRYSTAL FREQUENCY CALIBRATOR 
1970 HIGH PERFORMANCE AF GEN 

R. F. INSTRUMENTS 
CRYSTAL OSCILLATOR UNIT 

S. W.R. INDICATOR 

1966 BASIC TEST OSCILLATOR 
SIG/INJ & R.C. BRIDGE 

1969 SOLID STATE DIP OSC 
SOLID STATE TEST OSC 
"Q" METER 

LASER UNIT (Laser Tub# S178) 

DIGITAL FREQUENCY METER__ 200KH2 

DIGITAL FREQ. METER .... 70MH2 

1970 GENETRACER (Combined Generator/ 
Sig. Tracer) 

OSCILLATOR CALIBRATOR 
I.F. ALIGNMENT OSCILLATOR 
100KH2 CRYSTAL CALIBRATOR 
1MH2 CRYSTAL CALIBRATOR 
SOLID STATE GATE DIPPER 
HARMONIC SPOTTING GENERATOR 
V.H.F. DIP OSCILLATOR 
V.H.F. POWERMATCH 
POWERMATCH FIELD/S DET 
SIGNAL INJECTOR 8. TRACER 

R. F. DETECTION UNIT 

S. W.R. REFLECTOMETER 
R.F. IMPEDANCE BRIDGE 
BATTERY CHARGERS 
UNIVERSAL H/DUTY AUTOCHARGE 
6 or 12 Volt _. 1 Amp UNIT 
REGULATED POWER SUPPLIES 
H.T.190 to 270VDC @ 40mA with Volts & 

Current Meter 

LABORATORY TYPE 30/1 UNIT 
VAL-STA8 UNIT 
TRANS-STAB UNIT 
TRAIN CONTROL UNITS 

1967 MODEL TRAIN CONTROL 

1967 MODEL TRAIN CONTROL with 
SIMULATED INERTIA 

1968 HIGH POWER UNIT 

POWER SUPPLY .... MODEL TRAINS 
SCR-PUT CONTROL UNIT. 1971 
SCR-PUT CONTROL UNIT. 1971 
with SIMULATED INERTIA 
VOLTAGE/CURRENT CONTROLS 
VARI-WATT POWER CONTROL 
VARI-TACH MOTOR CONTROL 

AUTO LIGHT DIMMER . 2KW 

AUTO LIGHT DIMMER 4KW 
VARI-LIGHT DIMMER 300W 
AUTO-LIGHT CONTROL 
BRIGHT-DIM LIGHT CONTROL 
SCR SPEED CONTROLLER 
AUTOMOTIVE UNITS 
6 or 12 VOLT STANDARD UNIT 
6 or 12 VOLT W/DWELL ANGLE 
TACHO & DWELL UNIT FOR SERVICE 
STATIONS 


99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 
111 


112 

113 

114 

115 

116 

117 

118 

119 

120 
121 
122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 


135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 


151 

152 

153 

154 

155 

156 

157 

158 

159 

160 
161 


RO-FO TRANSISTOR IGNITION UNIT 

DWELL EXTENDER UNIT 

C.D.I. SOLID STATE UNIT 

ALL ELECTRONIC IGNITION KIT 

MISCELLANEOUS KITS 

GEIGER COUNTER — SOLID STATE 

PHOTO TIMER 

DIRECT READING IMPEDANCE 
METER UNIT 

ELECTRONIC ANEMOMETER 
SIMPLE PROXIMITY ALARM 
PIPE AND WIRING LOCATOR 
RESONANCE METER 
ELECTRIC FENCE _. SOLID STATE 
ELECTRONIC METRONOME ..... 

ACCENTUATED BEAT 
TRANSISTOR TEST SET 
ELECTRONIC THERMOMETER 
FLASHER UNITS 
SOLID STATE VARIAC UNIT 
LIE DETECTOR UNIT 
METAL LOCATOR 
STROBOSCOPE UNIT 
ELECTRONIC CANARY 
240 Volt LAMP FLASHER 
ELECTRONIC SIREN 
ELECTRONIC SPEED SENTRY 
ULTRASONIC OBSTACLE SENSER 
TESTMASTER 

PROBE TYPE CAPACITANCE METER 
A.C. LINE FILTER UNIT 
SOLID STATE PROXIMITY SW. 

INTERCOMM. UNIT .... 2 STATION 

INTERCOMM. UNIT .... 4 STATION 

INTERCOMM. UNIT .... 6 STATION 

HIGH FIDELITY AMPLIFIERS 
MONO UNITS 

10 WATT BASIC AMP _ S/STATE 
25 WATT BASIC AMP — S/STATE 
50 WATT BASIC AMP ... 5/STATE 
HI-FI 3 with CONTROLS (VALVE) 
MULLARD 3-3 
10 WATT SOLID STATE 
25 WATT SOLID STATE 
50 WATT SOLID STATE 
STEREO UNITS 
MULLARD _ 3-3 __ (VALVE) 
MULLARD .... 10-10 — (VALVE) 
PHILIPS _ 10-10 — (VALVE) 

. 10-10 __ SOLID STATE 


PLAYMASTER 
PLAYMASTER 
PLAYMASTER 
PLAYMASTER 
PLAYMASTER 
PLAYMASTER 
PLAYMASTER 

PLAYMASTER_ 

PLAYMASTER — 129 
PLAYMASTER .... 130 


113 __ SOLID STATE 

- 115 _ SOLID STATE 
._ 118 __ VALVE 

... 3 + 3 __ SOLID STATE 
._ 10 + 10 .... SOLID STATE 
.... 10-j-lO .... (Protected) 

.. 128 — 20 + 20W ._. S/S 

- 128 ™ 60 + 60W .... S/S 
3 + 3 ... INT/CIRC 
H/Phone Amp 


PLAYMASTER 132 .... 45 + 45 or 
23 + 23W 
PUBLIC ADDRESS UNITS 
10 WATT STANDARD ... SOLID STATE 
25 WATT STANDARD .... SOLID STATE 
50 WATT STANDARD ... SOLID STATE 
PLAYMASTER STEREO P.A. UNIT 
PLAYMASTER 30 WATT P.A. UNIT 
PLAYMASTER 12-240 P.A. UNIT 
50 + 50 WATT P.A. UNIT 
GUITAR UNITS 
PLAYMASTER 116 „ 40 WATT 
PLAYMASTER 117 _ 60 WATT 
PLAYMASTER 125 ..... 50 WATT 
GUITAR FUZZ BOX 
GUITAR WAA WAA UNIT 
GUITAR REVERB UNIT 
GUITAR TREBLE/BOOST UNIT 
STEREOGRAM UNITS 
PLAYMASTER 124 
PLAYMASTER 132 
MISCELLANEOUS AUDIO UNITS 
THEREMIN UNIT 
1968 VOL/COMP UNIT 
KEYLESS ORGAN UNIT 
ORGAN TREMULANT/VIB UNIT 
MUSICOLOR UNIT 
STEREO PHONE ADAPTOR 
1970 l/C VOL/COMP UNIT 
CONTROL UNITS 
PLAYMASTER 104 
PLAYMASTER 112 
PLAYMASTER 120 
PLAYMASTER 127 


MIXER UNITS 

162 SOLID STATE 4 CHANNEL UNIT 

163 SOLID STATE 4 CHANNEL HI-IMP 

164 UNIVERSAL MIXER — 8 CHANNEL 

165 UNIVERSAL MIXER ..... 3 HIGH 

INPUTS with TREMOLO 

166 UNIVERSAL STEREO SYSTEMS 
PREAMPLIFIER UNIT5 

167 S/S SILICON MONO 

168 S/S DYNAMIC MIC ™ MONO 

169 S/S DYNAMIC MIC STEREO 

170 PLAYMASTER 115 .... FET. STEREO 

171 PLAYMASTER 118 

172 SOUND PROJECTOR PREAMP 

173 BALANCED MIC PREAMP 
TAPE AMPLIFIER UNITS 

174 SOLID STATE PREAMP 

175 PLAYMASTER 110 — MONO 

176 PLAYMASTER 110 _... STEREO 

177 PLAYMASTER 110 .... POWER UNIT 

178 PLAYMASTER 110 __ MONO/STEREO 

ADAPTOR/POWER UNIT 

179 SOLID STATE V.O.X. UNIT 

180 TAPE ACTUATED RELAY 
TUNER UNITS 

181 PLAYMASTER 111 

182 PLAYMASTER 114 

183 PLAYMASTER 122 

184 PLAYMASTER 123 

185 PLAYMASTER 131 

MUSICAL INSTRUMENTS, ETC. 

186 ELECTRONIC BONGO DRUMS 

187 ELECTRONIC AUTO DRUMS 

188 ELECTRONIC CONSOLE SOUND 

EFFECTS SYNTHESISER 

189 TELEPHONE AMPLIFIER 

190 ELECTRONIC MEGAPHONE 
RECEIVERS 

191 SYNCHRODYNE UNIT 

192 DELTAHET — VALVE UNIT 

193 ABC—3 

194 ABC—4 

195 ABC—5 

196 3 BAND D/CHANGE SUPERHET 

197 3 BAND 2 

198 3 BAND 3 

199 1967 ALL WAVE 2 

200 1967 ALL WAVE 3 

201 1967 ALL WAVE 4 

202 1967 ALL WAVE 5 

203 1967 ALL WAVE 6 

204 1967 ALL WAVE 7 

205 FET TRANSISTOR 3 .... BROADCAST 

206 FET TRANSISTOR 3 .... ALL WAVE 

207 I NT/CIRCU IT TRF 

208 TRANSISTOR 1 

209 TRANSISTOR 2 

210 TRANSISTOR 3 

211 PANORAMIC RECEIVER UNIT 

212 240 COMMUNICATIONS RX 

213 27MHZ RADIO CONTROL RX 

214 ALL WAVE INT/CIRCUIT 2 

215 FREMODYNE 4 ..._ SOLID STATE 

216 FREMODYNE 4 .._ RF SECT. ONLY 

217 110 Communications RX 

218 CAR ANTENNA SIGNAL BOOSTER 

219 3 BAND PRESELECTOR ..... SOLID STATE 

220 RADIO CONTROL LINK RX 

221 160 COMMUNICATIONS RX 

222 DELTAHET MK2 COMMUNICATIONS 

RX . SOLID STATE 

223 MODULAR 3 BAND RX 
CONVERTERS 

224 BASIC SHORT WAVE UNIT 

225 50 & 144MHZ UNIT 

226 LOW FREQUENCY UNIT 

227 144MHZ ..._ SOLID STATE 

228 MARINE/FIRE BAND UNIT 
TRANSMITTERS 

229 144MHZ .... 20 WATT 

230 3 BAND A. M. TX .... 10 WATT 

231 52MHZ .... A.M. TX ..... 7.5 WATT 

232 MODULATOR/P-SUPPLY / PA.20W 
232 MODULATOR/P-SUPPLY & PA.20W 

234 LINEAR AMP . 250 WATT . SSB 

235 52MHZ HANDSET 

236 144MHZ HANDSET 
MISCELLANEOUS UNITS 

237 MORSE PRACTICE SET 

238 ‘'Q” MULTIPLIER 

239 NOISE SILENCER ..... SOLID STATE 

240 AUTOMATIC MORSE KEY UNIT 

241 RF PREAMP UNIT . SOLID STATE 

242 BFO CERAMIC FILTER UNIT 

243 VFO UNIT . SOLID STATE 


“ Public Address Units — Geiger Counters — Metal Locators — Decade Boxes — Mixers 
— Battery Chargers — Oscillators—Bridges— Parts Supplied for Projects in Electronics 
T (Aust.), Wireless World, Practical Wireless, Electronics World, Electronics Illustrated, 
3 Practical Electronics, Electronics Today, etc. 


K 

I 

T 


MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC 
COMPONENT PARTS —YOU NAME IT —WE WILL QUOTE 

VALVES — TRANSISTORS — ZENER & POWER DIODES — SEMI-CONDUCTORS — DIACS — TRIACS — S.C.R'S — 
l/CS SPEAKERS — MICROPHONES — COILS — IFT’S — TRANSFORMERS — INST CASES — METALWORK. PLAYERS 
& CHANGERS — METERS — RELAYS — CONDENSERS — RESISTORS — BEZELS — STLYII — CARTRIDGES — 
RECORDING TAPE — PROBES — INSTRUMENTS — POTENTIOMETERS — CRYSTALS — FERRITE BEADS — CORES 
— BALUNS — TERMINALS — CO AXIAL PLUGS & SOCKETS — MULTI CONNECTORS — PRINTED CIRCUIT 
BOARDS — COPPER WINDING WIRE — ETC. — ETC. — 


Phone 

63-3596 


S E. 


232 FLINDERS LANE, 


LTD. 

MELBOURNE, VICTORIA 3000 


Phone 

63-3596 
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Shure Portable Sound System 

A new, complete, portable sound system equally as proficient at providing 
recording studio quality voice control for professional vocalists as it is in 
meeting the varied needs of general public address usage, is now being made 
available internationally by Shure Brothers Inc of Evanston, Illinois, USA. 


The new system, called the Shure VA302E Vocal 
Master, was developed on the basis of engineering 
research conducted to determine the specific needs 
and desires of professional vocalists, as well as sound 
engineers in leading entertainment centres of the 
world. Since its introduction, it has received wide 
praise and endorsement from professional 
entertainers everywhere, and has also been adopted 
as the “house” system by many theatres, clubs and 
auditoriums throughout the United States. 

The basic VA302E Vocal Master System, 
designed to operate on either 240 or 120 volts, 50-60 
Hz, consists of a sleek, attractively finished, control 
console-amplifier and two speaker columns. Each 
speaker column utilises two lOin speakers and four 
8in speakers for a total speaker cone area of 358.14 
square inches. According to Shure engineers, this 
speaker cone combination delivers the best balance 
of vocal “body” and penetrating power. The “sound 
column” construction of the VA302E speakers gives 
them the capability of projecting the sound in such a 
way that people in the back of large auditoriums or 
rooms hear well, while people in the front are not 
overwhelmed by the volume. 

The VA302E amplifier is conservatively rated at 
up to 200 watts of available vocal power (100 watts 
continuous). By comparison to other amplifiers 
claiming higher power ratings, the VA302E delivers 
maximum usable power, free from high-frequency 
“clipping”, distortion and feedback. It is equipped 
with a VU meter (with two-position meter sensitivity 
switch) that gives a positive reference to actual 
output; six low impedance. Cannon connector, 
microphone inputs that allow long cable runs; and a 
microphone level output (with impedance selector 
switch). 

Among its unique features are four anti-feedback 
switches mounted on the control console. Each 
switch operates one of four special filters designed to 
cut out critical feedback-generating frequencies in 
low. high and mid-ranges. These anti-feedback 
controls, plus the highly directional design of the 
speaker columns provided with the system, make it 
possible to reduce feedback problems to art absolute 
minimum in even the most difficult performance 
areas. 

With the VA302E, vocalists and vocal groups can 
independently control and balance the volume of 
their voices, as well as control and adjust 
independently for given amounts of treble, bass and 
reverb. The system maximises the sound specifically 



within the frequency and dynamic ranges of the 
singing voice, so that vocalists can hold their own 
against powerful, hyper-amplified instruments 
without straining or shouting. 

Exterior surfaces on the control console and 
speaker columns are especially selected for resistance 
to wear and abuse. The console and speaker columns 
are also fitted with solid aluminium slide rails, which 
allow sliding the units without surface wear. 
Structurally, both the control console and the 
speaker columns are capable of withstanding years 
of rugged handling. 

Optional accessories include a booster amplifier, 
on-stage monitor speaker, protective travelling 
covers for speakers and console, console and speaker 
stands, and high and low impedance accessory 
transformers. 

For additional information on the VA302E system 
and other Shure products, inquiries should be 
directed to Audio Engineers Pty Ltd, of 342 Kent 
Street, Sydney, 2000. 
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Seas loudspeakers 

When three loudspeakers from the 
Danish “Seas” range were reviewed in 
the April 1971 issue no specifications 
were to hand. International Dynamics 
(Agencies) Pty Ltd, the Australian 
agents for Seas have now supplied 
comprehensive information on the three 
units reviewed. 

Since the loudspeakers work on the 
“acoustic suspension” principle, the 
manufacturers stress that the cabinets must 
not be too large, otherwise results will be 
poor. Cabinets must be completely sealed and 
the loudspeakers must be mounted on the 
front of the baffle to avoid cavity resonance 
effects. 

Recommended enclosure volume for the 
21TV-EW 8in woofer is of the order of 0.5 cu 
ft while for the 2 5TV-EW lOin woofer it is of 
the order of 0.9 to 1.3 cu ft. These volumes 
are much smaller than would normally be 
expected, even for very low resonance 
woofers. 

The other major point of the literature 
concerns the crossover network for 87H dome 
tweeter. Since the tweeter is more efficient 
than the woofers, the manufacturers specify 


that it should be fed from a voltage-divider 
network and associated coupling capacitor. 
The voltage divider would tend to have the 
effect of “current driving” the tweeter over at 
least part of its range and this may modify the 
performance as noted in our review. 

Retailers of Seas Loudspeakers are also 
marketing complete enclosures which are to 
the manufacturer’s specification. Further 
information regarding Seas loudspeakers can 
be obtained from the Australian distributors, 
International Dynamics (Agencies) Pty Ltd, 4 
Duke Street. Abbotsford, Victoria, 3067. 

ALTERNATIVE PUSHBUTTON SWITCHES 
FOR THE PLAYMASTER 132 STEREO 
AMPLIFIER: The Australian agent for Isostat 
switches (McMurdo) has submitted two 
assemblies along the same pattern as those 
specified for the Playmaster 132 Stereo 
Amplifier project published in the June and 
July, 1971 issues. 

Each switch is assembled at the same 
pitch, and therefore, is of the same length as 
the original. The differences, however, are 
that the buttons are slightly wider than the 
panel cutouts, shown in the metalwork 
drawings, and that the mounting of each 
switch assembly will require two countersunk, 
6BA clearance holes and appropriate screws. 

Trade inquiries should be directed to 
McMurdo (Australia) Pty Ltd at 17-21 
Carinish Rd, Clayton, Vic 3168; or any of 
their distributors. 


$175 

PER WEEK 


“THATS 

WHAT I’M EARNING 
IN ELECTRONICS 
THANKS 
TO T.T.I. ” 

SO CAN YOU!! 

★★★★★★★★★★★★★★★★★★ 



P.D. Sutherland N.S.W. 


Find out how YOU can earn 
BIG MONEY in the field of 
Electronics. A better job with 
greater prospects or - in your 
own business full or part time. 
Mail the Coupon TODAY to: 

Technical Training International 
955 Pacific Highway Pymble NSW 
2073. P.0. Box 328 Chatswood 
NSW 2067. 


To: Technical Training International 
955 Pacific Hy. Pymble NSW 
2073. 

Please send me your FREE 
BROCHURE & full details of 
Electronics training. 

I understand NO SALESMAN 
WILL CALL. 

Name. 

Age. 

Address. 


I Postcode 
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• AWA—Australia’s Own Electronics Organisation. • TOA Electric Co. Ltd.—Public Address Equipment. 


Why not have the world’s finest? 


The world's finest public address systems and equipment . . . Australia's leading electronics 
organisation ... AWA and TOA combine to bring a new high standard of equipment and 
service to Australia! TOA delivers high efficiency, long life and a sound that stretches 
carrying power and reliability to greater ranges in the most difficult conditions. TOA, 
Japan's top manufacturer of P.A. equipment, is now distributed in Australia and New 
Guinea by AWA, the Australian company deeply involved with satellite tracking, Project 
Apollo and satellite communication. 



A1465.FP 


SYDNEY—Phone 797 5757 
MELBOURNE—Phone 67 9161 
ADELAIDE—Phone 72 2366 
PERTH—Phone 28 6400 
BRISBANE—Phone 41 1631 


Distributed through the Consumer Products Division of AWA 
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TRADE RELEASES - in brief 

ELECTRONIC SYSTEMS AND 
MANAGEMENT SERVICES LTD is a new 
company being formed in Australia by 
LASAMS, the systems management company 
within the GKC-Marconi Electronics group in 
the UK. The new company, like EASAMS, 
will provide a comprehensive operational 
research, systems design, and project 
management service for all types of space, 
defence, or civil projects where an overall 
system approach is called for. 

COMPUTER SALES & SERVICES 
(EQUIPMENT) LTD, 49/5 3 Pancras Road, 
London NWl 2QB, England, is a new 
company specialising in the sale of 
refurbished used computers and peripheral 
equipment to world-wide markets. An 
offshoot of Electronic Brokers Ltd, CSS 
offers a wide range of 2nd and 3rd generation 
computer equipment, completely refurbished 
either by the original manufacturer or by the 
company’s own engineers. CSS provides a 
wide range of "refurbished peripheral 
equipment including line printers, magnetic 
tape to disc units, card readers and punches. 

FAIRCHILD AUSTRALIA PTY LTD, PO 
Box 15 1, Croydon, Vic 3136. X-band Gunn 
diodes, types GD (X)-100 and GD (X)-110. 
These generate microwave energy over the 
entire X-band frequency range of 8.2 to 
12.4GHz with minimum output powers of 
lOmW and 25mW respectively. They are 
mounted in MDP packages. 

X-band Gunn flange source, type GO 
(X)-110. Suitable for medium and low' power 
applications in the X-band, the basic flange 
body is designed to mate with standard 
X-band systems. It includes a rugged diode 
housing, a low pass filter, a DC bias network, 
an efficient heatsink, and an RE impedance 
matching network. 

X-band Gunn flange oscillators, GFO 
(X)-100 and GFO (X)-l 10 series. These are 
said to be the first microwave power sources 
with field-replaceable Gunn devices. By 
removing four screws, the Gunn flange can be 
replaced. 

TEKTRONIX AUST PTY LTD, 80 Waterloo 
Road. North Ryde. NSW 2113. Storage 
oscilloscope, model 434. This instrument features 
bistable split-screen storage and is virtually two 
instruments in one. It offers all the advantages^-of 
both a storage and a conventional oscilloscope in one 
lightweight small package with an 8 x 10cm display 
area. A companion model, the 432, is available 
without storage. Bith are solid-state, apart from the 
CRT, dual-tracf. instruments with 25MHz 
bandwidth. 



A & R ELECTRONIC EQUIPMENT PTY 
LTD have now available a double insulated 
version of their PS 104 Regulated Power 
Supply for battery operated tape recorders, as 
reviewed in the July 1969 issue. The new 
version, designated PS 104 DI, is permitted by 
the Australian Post Office to power devices 
connected to APO lines. 

HARTMANN & BRAUN (AUST) PTY 
LTD, 30 Whiting Street, Artarmon, NSW, is a 
new company established by Hartmann & 
Braun of Frankfurt, West Germany. The 
parent company manufactures over 3000 
types of control and instrumentation items. 
Mr K D. McRobert, managing director of the 
Australian company, plans initially to establish 
a sales and service centre for imported 
instruments. It is planned to manufacture 
some items locally in the near future. 
The company’s postal address is PO Box 581, 
Crows Nest, 2065, and the telephone number 
(Svdney) 439 4322. 


GOODFELLOW METALS LTD, Ruxley 
Towers, Claygate-Esher, Surrey, England. 
Ultra thin metal foils. Now available in 
research quantities is pinhole free nickel foil 
.001mm thick (also copper foil .0015mm 
thick) in pieces 50mm x 50mm, 10 times the 
area previously available pinhole free. The 
company has also reduced by half the 
minimum foil thickness in Cu, Au, Ni, Pd, Pt, 
Rh and Ag; these can now be supplied to 
special order at .0005mm. Among the range of 
metals available are the new and unusual 
metals Sb, Bi, Cr, and Mn. 

TOTAL ELECTRONICS, 239 Bay Street, 
Brighton, Vic. 3187. Agent for Motorola 
Semiconductors. Lead-mounted rectifiers, 
MR75 1 “Button” series. Available in four 
working peak reverse voltage ratings from 
100V to 600V, they have a 6A forward 
current rating and a 600A surge current 
capacity. With a suitable heat sink, the series 
wiU handle 26A forward current. 

WARBURTON FRANKI PTY LTD, PO Box 
182, Chatswood, NSW 2067. General purpose 
power supply, model WF2005. This is a low cost 
supply with short-circuit protection which features 0- 
20V continuously adjustable output voltage at .01% 
regulation. It has no power turn on/turn off 
overshoot, and output ripple is ImV peak to peak. 



TOTAL ELECTRONICS, PO Box 103. North 
Brighton, Vic 3186, became a division of Overseas 
Corporation (Aust) Ltd on April 1, 1971. The latter 
company had previously been a partner with ITT in 
Cannon Australia, but on April 1 ITT acquired the 
OCA share in Cannon but sold Total to OCA. Total 
no longer shares the Sydney office of Cannon. Its 
new address is Suite 1, Mowbray Road and Pacific 
Highway, Chatswood. The postal address is PO Box 
323, Chatswood, ‘2067, and the telephone number 
412 1635. Total has also announced its appointment 
as industrial distributor for Rotron fans and blowers. 

PLESSEY TELECOMMUNICATIONS PTY 
LTD, Faraday Park, Meadowbank, NSW 2114, has 
established a new manufacturing plant on the 
Rocklea Industrial Estate in Brisbane. The company 
has recruited a local labour force which is being 
trained by specialists from Sydney. By early 1972, 
the plant will employ 150 people, most of them 
women. The new plant will ultimately produce 
intricate switching gear and other advanced technical 
equipment. 

THORN ELECTRICAL INDUSTRIES (AUST) 
PTY LTD, PO Box 94. West Heidelberg, Vic 3081, 
became distributor for Goodmans loudspeakers from 
July 1, 1971. These were previously distributed by 
British Merchandising Pty Ltd. Thorn has appointed 
Mr Ken Wall sales manager, Goodmans 
loudspeaker division. 

PHILIPS INDUSTRIES LTD, GPO Box 2703, 
Sydney 2001, has appointed Dr Graham de V. 
Gipps as research manager for the Australian Philips 
organisation. He was formerly manager of the 
company’s scientific and industrial equipment 
division. 

ELMEASCO INSTRUMENTS PTY LTD, PO 

Box 334. Brookvale, NSW 2100. has opened an 
office and service department at 33 Queens Road. 
Melbourne, Victoria. The telephone number is 
26 1552. 

RCA LTD, 11 Khartoum Road, North 
Ryde, NSW 2113 changed its telephone num¬ 
ber to 888-5444 on June 26, 197 1. 

PLESSEY DUCON PTY LTD, PO Box 2, 
Villawood, NSW 2163, has taken over all operations 
of Painton (Aust) Pty Ltd from July 1, 1971, 
following the acquisition of Painton by Plessey in the 
UK. Marketing of Painton products, including 
connectors, switches, wirewound resistors, and 
potentiometers, will be through the professional 
components department of the Ducon sales office in 
each state. These offices have been augmented by 
former Painton staff as follows: Mr Philip Hart, 
NSW; Mr Derek Buckly and Mr Brian Ross, 
Victoria; Mr Derek Olive, SA. 


“OXFORD" 

RADIO CHASSIS- 
INSTRUMENT CASE- 
ENGRAVED & PRINTED PANEL 

“MINI BOXES” 

(Aluminium) 

For metalwork or front panels 

ALL stock from our store 

PAYMASTER 132 
June-July 71 

PlAYMASTER 130 
Jan. 71 

RESISTOR & CAPACITOR 
Case Feb. 71 

VHF POWER MATCH 
Feb. 71 

DELAHET MK II 
Jan-Feb-Mar 71 

110/160 RECEIVER S/W 
Aug. 70 

240 COMM. RECEIVER 
Jan.-Feb. 70 

ALL TRAIN CONTROLS 
Feb. & Mar. 67. Feb. 68 
Mar. 71. Apr. 68. Apr. 71 

MANUFACTURER OF 
'CONTINENTAL' ELECTRIC 
RANGES 

HEATING SYSTEMS 
PTY. LTD. 

19-21 The Boulevarde, 
Caringbah 2229 
Phone 525-5222 
5 lines 
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TECHNICAL BOOKS 

AND PUBLICATIONS 

- 1 -- J 


Station guide 

GUIDE TO BROADCASTING STATIONS, 
16th edition, 1970. Published for “Wireless 
World” by Iliffe Books, an imprint of the 
Butterworth Group, London, England. 
Paper covers, 4 , /2in x 7!/4in, 160 pages. 
Price in Australia $1.40 plus 25c postage. 

This book is obviously biased very much to 
the European listener, but nevertheless will 
have some value to a limited number of readers 
in this country. It will help the migrant who 
wishes to know on which frequency(ies) he 
should search to try and hear his home 
country. It will also be of use to the complete 
novice DXer who wishes to know only the 
barest information on the stations he hears. 

The book is divided into four sections. The 
first is a 15-page guide to listening. The next 
two sections list long and medium-wave 
European stations and short-wave stations of 
the world respectively. Each is arranged first in 
frequency order and then geographically. 
Finally the book lists European VHF sound 
broadcasting stations. 

But it will not stand comparison with the 
"World Radio & TV Handbook” for the 
serious DXer. It gives no schedules, nor those 
important addresses to which to send reports. 
The introductory section is too brief to be of 
much value to anyone — the novice will be left 
still wondering about many facets, while the 
old hand will know it all! 

It is, however, an inexpensive book, and as 
such may be recommended. The review copy 
was supplied by Technical Book and Magazine 
Co Pty Ltd. 289-299 Swanston Street, 
Melbourne. 3000. (J.H.) 

NZ Call Book 

AMATEUR RADIO CALL BOOK, 1971. 
Published by the New Zealand Association 
of Radio Transmitters Inc, PO Box 1733, 
Christchurch, New Zealand. Paper covers, 
7!4in x 9‘Ain, 104 pages. Price 75c. 

The Callbook is a special edition of "Break- 
In”. the official journal of the NZ ART. It is 
produced annually to up-date all listings of the 
NZART. New' Zealand amateur call-signs. 
DX information. AREC references, and 
branch directories. A review of the 1970 issue 
appeared in our September, 1970 issue. 

In addition to listing call signs and members, 
the Callbook gives information on: NZART 
beacon/repeater stations. European band plan, 
amateur frequency allocations, standard 
frequency transmissions, NZART services. 
AREC procedure, contests and awards, 
operating aids and Q code, some thoughts on 
QSLs, novice radio training scheme. 

The complete listing of New Zealand 
Broadcasting Corporation sound and television 
broadcast stations, introduced for the first time 
last year, has been revised to include new' 
stations. Four. New Zealand private 
commercial broadcast stations follow the 
NZBC listing. The NZBC lists present the 
same information as before : Call sign, channel 
or frequency, radiated power, type of radiator 


and its height, transmitter and studio location, 
and normal operating schedule. The 
commercial stations are accompanied by only 
call-sign, frequency and radiated power. 

As in previous years, the Callbook forms an 
inexpensive but valuable reference for 
amateurs and DX enthusiasts. Copies may be 
obtained from the publishers or through the 
Wireless Institute of Australia. (J.H.) 

Short Wave manual 

HOW TO LISTEN TO THE WORLD, edited 
by J. M. Frost, 6th edition, 1971. Published 
by World Radio-TV Handbook, Denmark. 
Paper covers, 6in x 9in, 168 pages. Price in 
Australia $3.25 plus 30c postage. 

This guide to international listening and 
viewing originally grew from a need to reduce a 
number of hobby-type articles in the “World 
Radio & Handbook . It is revised annually, 
with articles contributed by authorities from 
around the world. 

The first chapters deal with short-wave 
broadcasting and the expected trends in the 
1970s. Following chapters deal with antennas, 
reception and associated problems. Articles 
describing the aims and principles of various 
international radio stations are followed by a 
section dealing with DX activities on both the 
short-wave and medium-wave bands. A 
separate chapter deals with television DXing in 
the USA. while this edition also includes a 
chapter about learning languages by radio. 
Concluding chapters give tips on choosing a 
DX receiver, international prefixes, and a local 
time conversion chart. 

All DXers should find this publication of 
interest and of value, whether they are novices 
or old hands, and whether they are interested 
primarily in short-wave, medium-wave or 
television DXing. A good buy. 

The review copy was supplied by Technical 
Book and Magazine Co Pty Ltd. 289-299 
Swanston Street. Melbourne. 3000. (J.H.) 

Substitution guide 

DIRECT TRANSISTOR SUBSTITUTION 
HANDBOOK, by H. A. Middleton. 
Published by Hayden Book Co Inc, New 
York, USA, 1970. Paper covers, 6in x 9in, 
224 pages. Price in Australia $3.70. 

This reference work lists nearly 12.000 
transistor types with about 130,000 direct 
substitutes selected by computer. Each 
substitute is not only electrically equivalent to 
the original, but also has an equal or nearly 
equal base configuration and identical lead 
arrangement. Substitutes are graded by a 
double asterisk for best, a single asterisk for 
next-best, and no mark after the type number 
for other good substitutes. 

The table, which reads like a computer print¬ 
out. lists not only the graded substitutes, but 
also gives a base code keyed to over 200 base 
diagrams and a lead code referring to 33 
different lead arrangements. 

As is to be expected, this guide is 
particularly strong in US transistor types, but 
it also includes a good listing of European and 


Japanese types. Perhaps because of its 
computer print-out. the guide is more up-to- 
date than usual. It would make ,a valuable 
addition to the reference shelf of any^amateur 
radio enthusiast, hobbyist, or serviceman. 

Our review' copy was supplied by Grenville 
Publishing Co Pty Ltd. 401 Pitt Street. 
Sydney..2000. (J.H.) 

And another ... 

TRANSISTOR EQUIVALENTS, 5th edition, 
1971. Published by De Muiderkring nv, 
Bussum, Nederland. Plastic covers, 4in x 
6 ‘Ain, 160 pages. Price in Australia $3 plus 
approximately 30c postage. 

The third edition of this guide, published 
under the title "Transistoren”, was reviewed in 
our March. 1970 issue. By the use of a slightly 
larger format and slightly smaller type, this 
edition has been expanded to include over 
5,000 transistor types in fewer pages. In 
addition, each type is identified as silicon or 
germanium and as NPN or PNP by two 
further columns introduced into the tables. 

The book is particularly useful in its 
coverage of European transistor types, but it 
also includes a reasonable number of US and 
Japanese types. As w'ith most publications of 
this type it cannot be as up-to-date as one 
would like, but nevertheless it should make a 
useful addition to the reference shelf of an 
amateur or serviceman. 

Our review' copy was supplied by Technical 
Book and Magazine Co Pty Ltd, 289-299 
Swanston Street. Melbourne. 3000. from 
whom copies are available ex-stock. (J.H.) 


LITERATURE ... in brief 


NATIONAL SEMICONDUCTOR 
CORPORATION, USA, has published a 
36-page catalogue which describes the 
company’s complete line of low power TTL 
integrated circuits. It provides absolute 
maximum ratings, guaranteed operating 
conditions, test circuits, connection diagrams, 
physical dimensions, and ordering 
information for the National 54L/74L family 
and low-power 883 series.NS Electronics Pty 
Ltd, PO Box 30, North Balwyn, Vic 3018. 

VARISCOPE, Vol 1, No 3, May 1971. An 
electron tubes and devices newsletter 
published by Varian Pty Ltd, 38 Oxley Street, 
Crows Nest, NSW 2065. Contents include: 
New 8873 family of grounded grid, zero bias 
triodes; millimetre reflex klystrons; rugged 
new planar triode for airborne applications; 
new numerical readout tube; solid-state Gunn 
effect oscillator; microwave filters. 

AMALGAMATED WIRELESS (A’SIA) LTD, 
Private Mail Bag, Ermington, NSW 2115. has 
published data sheets for the following integrated 
circuits: AWM 1272, low power amplifier oscillator- 
mixer, tor use as a first IF amplifier and oscillator- 
mixer in radio receivers; AWM 1306 low power FM 
IF amplifier demodulator, for narrow band FM 
receivers where low power dissipation is important. 

TECHNICAL NEWS BULLETIN, Vol 55 No 4. 
April 1971. Published by US National Bureau of 
Standards. Contents include: Magnetic and optical 
studies of ruby; Magnetometer for use at very low 
temperatures and high magnetic fields: 
Superconducting device measures heartbeat 
magnetically: Fluorescence yields measured for light 
elements; Universal testing machine errors 
measured* New sulphur dioxide permeation tube: 
Acoustic formulas predict propagation instability. 
Inquiries to the Superintendent of Documents, US 
Government Printing Office. Washington, DC 
20402. USA. 

STANDARDS ASSOCIATION OF 
AUSTRALIA, 80 Arthur Street, North Sydney. 
NSW 2060, has released seven new standards for 
application in the computer and information 
processing fields. They are: 1060 to 1603. 
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Implementation of the Australian standard 7-bit 
coded character set (printed under one cover). 

1068. Magnetic tape labelling and file structure for 
information interchange. 

1069. Dimensions for punched paper tape for data 
interchange. 

1070. The definition of 4-bit character sets derived 
from the Australian standard 7-bit coded character 
sets. 

The association has also published a new standard 
for electrical measuring instruments: 

1024. Direct recording electrical measuring 
instruments and their accessories. It applies to 
instruments used to record values of one or more 
measured quantities as a function of time. 

Copies of these standards may be obtained from 
the various offices of the SAA for $1.60 each for AS 
1060-1063 and 1068; $1 each for AS 1069 and 
1070; and $4 for AS 1024. 

MOTOROLA SEMICONDUCTOR PRO¬ 
DUCTS, 37-43 Alexander Street, Crows Nest, NSW 
2065, has available copies of an 8-page booklet, 
“Some plain talk about Motorola’s TO-92 plastic 
transistor reliability”, published in the USA by 
Motorola Semiconductor Products Inc. 

SOUND AND VISION BROADCASTING, Vol 
12 No 1, Spring 1971. Published by Marconi 
Communication Systems Ltd, UK. Contents include: 
In a sense a censor; A UHF network for the Swedish 
second television program; Features of the Mark 
VIII colour camera; BBC external services 
engineering; Television transmitter modulation 
systems. Inquiries to Amalgamated Wireless (A’sia) 
Ltd, PO Box 96, North Ryde, NSW 2113. 

ELCOMA DIVISION, Philips Industries Ltd, 
GPO Box 2703, Sydney, 2001, has copies of the 
following literature available free on request: 

High Fidelity Loudspeakers and Enclosure 
Designs. This 12-page booklet lists characteristics 
and curves of Philips’ speakers, and gives 
constructional details for suitable enclosures. 

Resistors, Capacitors. This 48-page product 
survey gives essential characteristics and dimensions 
for the standard range of Philips resistors and 
capacitors. The former includes potentiometers, 
thermistors, VDRs and LDRs: the later includes 
ceramic, polyester, polycarbonate, electrolytic and 
variable capacitors. 

Semiconductors. This is a 32-page booklet which 
contains an up-to-date listing of rectifier diodes, 
thyristors and triacs. Details are given on transient 
voltage suppression, current limiting fuses and 
heatsinks. 

INVENTUS, Vol 8, Issue 2, July 1971. The 
journal of the Inventors’ Association of Australia 
Ltd, GPO Box 3400, Sydney, 2001. Contents 
include: Membership points to strong future; 
Freighters of lOOmph; Judging TV’s “The 
Inventors”; Science and technology committee 
formed in Canberra; From the sidelines; Of men and 
inventions. 

MEASUREMENT NEWS, May/June 1971. 
Published by Hewlett-Packard Aust Pty Ltd, 22-26 
Weir Street. Glen Iris, Vic, 3146. Contents include: 
Test system survives quake: Portable oscilloscopes 
to 75MHz: Low-cost RF oscillator; Solid-state 
sweep oscillators; Plug-in spectrum analyser covers 
to 40GHz; Multiprogrammer system; Thin-film mini¬ 
amplifiers cover up to 15 octaves. 

SELECTRONIC COMPONENTS, 17 Barry 
Street, Bayswatcr, Vic. 3153, has published a revised 
price list. Its 11 pages give prices for coils, chokes, 
transformers, accessories and tools. 

HIGH-POWER ARRAYS. Published by RCA 
Solid State Division, USA. This 16-page booklet 
describes a new approach in the design of high- 
power solid-state circuits, in which high-power 
transistor, rectifier, and resistor building blocks are 
arrayed on a common base plate and suitably 
interconnected. It describes a family of high-power, 
high-current arrays presently available from RCA in 
module form. Inquiries to Amalgamated Wireless 
Valve Co Pty Ltd, Private Mail Bag, Ermington, 
NSW 2115. 

FAIRCHILD AUSTRALIA PTY LTD, 420 
Mount Dandenong Road, Croydon, Vic. 3136, has 
published a leaflet “Epoxy a la carte” which presents 
essential data on a selected range of epoxy 
transistors, including AF and RF amplifiers and high 
speed switches. <2 


If you are interested in a 


TECHNICAL 

TRAINEESHIP 

Test your future with 
this Quick Quiz... 


□ Are you between 1 6 and 28? 

Do you have (or expect to have 
this year) these educational 
qualifications:— 

□ The Higher School 
Certificate with passes 
in English, Mathematics 
(at 2S level) or above; 
and Science (including 
Physics and preferably 
at 2S level) 

or 

□ The School Certificate with 
Ordinary level passes in 
English and Science, a Credit 
level pass in Mathematics and 
a pass in one other subject. 

□ Are you prepared to train full 
time for 4 years? 


□ Do you enjoy working with 
people who are experts? 

□ Would you be happy working 
on the technical side of 
communications i.e. 
international telephone, 
telegraph and television 
services provided by 
means of radio, 
satellites and submarine 
cables? 

□ Would you like an excellent 
salary while you are training? 

□ Would you like liberal 
recreation, sick and long 
service leave and first-class 
working conditions? 

□ Would you like to look forward 
to an interesting lifetime of 
full employment? 


If you answered 'yes' to these questions , there's a good chance that a 
Technical Traineeship with OTC would suit you. 


Write now for an information sheet and 
application form from: 

Director (Administration), 

Overseas Telecommunications Commission 

Australia 

Box 7000, G.P.O., Sydney. 2001 
or ring Mr. Henderson 2 0333 Ext. 586 

055Z 



OTC is a $50 million enterprise offering 
unlimited opportunities to 
young men like you. 
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AMATEUR BAND 
NEWS AND NOTES 

by Pierce Heoly, VK2APQ 


A 


J 


10,000MHz experiments in VK5 

Two South Australian amateur radio operators using battery powered 
equipment recendy carried out very successful experiments in the three 
centimetre band. 


reflector of the klystron to produce frequency 
modulation. 

The power supply uses a single DC/DC 
converter feeding a full wave voltage doubler 
giving 600V. This is stabilised by a chain of 
zener diodes tapped to give 285 volts for the 
cavity and 250 volts negative for the reflector. 
The tap is taken to the cathode ot the klystron 
which is run at chassis potential. The heater is 


REFLECTOR MODULATION 



Block diagram showing the general principles of the solid state 10,000MHz station. 
Note that the klystron generates both transmitter and local oscillator energy. 


Using a completely portable battery 
operated prototype unit, designed and built by 
Des Clift, VK5CU, Barry Wallis, VK5ZMW, 
on two occasions established two-way 
communication on 10,000MHz with Des at his 
home, where mains powered equipment was 
used. The portable unit is all solid state, except 
for the klystron. The mains powered equipment 
was an all-valve unit which Des had used in the 
United Kingdom 10 to 15 years ago (G3BAK). 

Details of the portable equipment, together 
with an outline of plans for future development, 
makes interesting reading. The results achieved 
to date should foster more activity among 
Australian amateurs interested in UHF. 

The first contact was made over three miles 
on the 15th May 1971; the second on the 22nd 
May 1971 over 15 miles. Both contacts were 
line of sight. The portable equipment worked 
extremely well and Des is now duplicating it, 
with minor modifications to the power supply 
and aerial arrangement. It is hoped to have a 
two-way contact of 40 to 50 miles with the two 
12 volt systems. 

The present set-up is a duplex wide-band 
FM system, with a 2K25 klystron generating 
both transmitter and local oscillator power. 
The transmitter and receiver operate 30MHz 
apart, which frequency becomes the receiver 
IF. A single aerial is used, with a circulator 
separating the received and local oscillator 
signals. This feeds a CV2154 crystal mixer via 
a tunable coaxial wavemeter and matching 
stub. 

An alternative to the circulator, which is a 
difficult surplus item, is the 3dB coupler. This, 
in fact, was used at the mains powered end of 
the link but suffers from the disadvantage that 
there is a 6dB loss; 3dB in both input and 
output. 

The IF preamplifier is a 30MHz cascode 
using a TIXM05 low noise germanium 
transistor. It has about 20dB gain over a 
6MHz bandwidth and is fed to the IF by a 
2N2368 emitter follower. The IF preamp is 
fixed to the waveguide mixer. 

The main IF amplifier is a three stage 
30MHz integrated circuit arrangement using 
MC/1550I/Cs coupled by small ferrite cored 
untuned transformers and tuned transformers 
at the input and output The bandwidth is 
about 5MHz (3dB points) and the gain about 
50dB. A gain control is provided on the first 
I/C. The bandwidth increases with increasing 
input, which makes initial adjustments on the 
whole system easier, and improves the quality. 


The limiter/discriminator uses four stages of 
BF115s and a pair of back-to-back diodes, 
followed by two BF115s tuned to 26MHz and 
34MHz respectively. The arrangement is very 
linear over 8MHz and is provided with a centre 
reading microammeter for tuning. This fee'ds a 
small audio amplifier, extracted from a 
portable dictating machine, driving both 
speaker and headphones. 

The modulator is a three stage amplifier 
using old germanium transistors. It provides 
about three volts peak-to-peak for feeding the 


run from 6.2 volts derived from a zener diode 
fed off the 12 volt car battery. 

This arrangement leaves something to be 
desired since the klystron cavity is 285 volts 
live to the waveguide. This prohibits the use of 
other types of klystrons which are physically 
connected to the waveguide system. The new 
arrangement caters for this by using the cavity 
at chassis potential. This has been arranged by 
using two DC/DC converters each with a high 
and low voltage output. 

The heater/cathode is run from the zener, 
fed from one of the low voltage outputs, and 
thus can be tied to the negative of the cavity 
supply. The reflector is a further 250 volts 
negative to this and is derived from the second 
high voltage output of the DC/DC converter. 

The reflector supply is highly filtered by 


Radio clubs and other organisations, as well as individual amateur operators, are cordially 
invited to submit news and notes of their activities for inclusion in these columns. Photographs 
will be published when of sufficient general interest, and where space permits. All material 
should be sent direct to Pierce Healy at 69 Taylor Street, Bankstown, NSW 2200. 
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both an LC filter and a four stage RC filter 
before having the modulation imposed. In 
addition to voice, a tone of about 800Hz is 
available for lining up purposes and has proved 
most useful. In the new arrangement this 
power supply is housed in a box 12in x 8in x 
3in connected to the remainder of the system 
by a plug and socket. 

The prototype is completely self-contained 
in an old radar box Min x 12in x 9in, with the 
17in parabolic dish and waveguide feed 
attached to the front. This was simply placed 
on the roof rack of Barry’s car, connected to 
the battery, and a QSO took place. A 144MHz 
link, to make initial contact, was never used. 

The new equipment uses two similar 17in 
dishes mounted one above the other on a 4ft 
6in high aluminium angle framework, which 
mounts directly on to a surplus cabinet 17in x 
12in x 9in, in which are all the controls and 
electronics, with the exception of the outboard 
power unit. This arrangement uses a balanced 
mixer and has more microwave power, about 
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ALTERNATIVE 3dB COUPLER ARRANGEMENT 

The 3dB coupler, used as an alternative to 
the circulator. Overall loss is 6dB. 


BALANCED MIXER 



NEW TWO AERIAL SYSTEM 

The set-up for the new system, employing 
separate transmitting and receiving dishes. 


50mW, but requires that the dishes be 
accurately aligned. 

All the foregoing systems require that the 
two stations operate 30MHz apart and use 
klystrons which have been “pushed” into the 
hand by the approved modification. A 


wavemeter from a surplus TS45 test set was 
used to set the frequency initially. 

Des is fortunate in that he has considerable 
amount of X band test equipment. He finds it 
reasonably easy to make such things as aerial 
feeds, crystal mixers, directional couplers and 
klystron mounts. He has also found that a 
considerable amount of ex-Government 
microwave gear is available in this country 
despite the general opinion to the contrary. 

The tests, Des states, showed the marked 
advantage of solid-state compared with the 
older valve equipment, mainly due to the 
simpler power supply arrangements. He does 
not propose to desert the klystron in favour of 
the Gunn diode or a harmonically derived 
source at present, because of cost and 
unavailability, but may change to these in the 
not too distant future. The total cost of the 
system described is in the region of $50. 
Transistors, zeners and toroids account for 
about $30. 

The two 12V units Des is currently 
developing draw about 4A each, and will run 
on as low as 1IV. The quality of the audio is 
very good and, providing the klystron reflector 
is “clean” and the klystron heater run from 
DC, no appreciable ripple is present. 

The block diagrams illustrate the points 
outlined. Photographs will be taken of both 
sets when the two-dish system is completed. 

Congratulations are extended to Des Clift, 
VK5CU, for a very worthwhile contribution to 
amateur radio UHF techniques. 

NZ Educational Experiment 

Special permission was recently granted to 
three schools in New Zealand to participate in 
a junior seminar using amateur radio to 
demonstrate the most modern method of 
communication. This was part of a social 
study: “Communication through the ages”. 

Following a suggestion by one of its 
members, a school committee approached the 
New Zealand Post and Telegraph Department. 
After consideration and many inquiries, 
permission was granted by the Department for 
the-activity to take place. 

The initiator of the proposal asked Gordon 
Rouse, ZL1AQ, if he would provide a station 
at Glendene near Auckland to contact a school 
at Wellsfor dome 60 miles away. Gordon 
suggested that another station be set up at 
Glendene and that he operate from his own 
school at Laingholm, about 15 miles south¬ 
west of Auckland, where he is head teacher. 

This suggestion was adopted and operations 
commenced at 9.30 am on Wednesday July 
7th 1971 and continued until 11.45 am. The 
frequency used was 3650KHz. ZL1AZF, Les 
Powell, of Te Hana, providing the Wellsford 
link, using a Swan 350 and a dipole antenna. 
ZL1TB, Mark Churton operated from the 
Glendene school, using an FT200 with a dipole 
antenna. Gordon, at Laingholm, used a Temp 
1 and a windom antenna. 

Prior to the link-up, letters had been 
exchanged which opened the way for 
discussion. Replies were given to questions 
asked in the letters, and hobbies and topics of 
mutual interest to the children were discussed. 
Those participating were not reluctant to 
describe themselves and were very honest with 
each other. 

About 120 children participated. They were 
in the 3rd and 4th grades and their ages ranged 
from nine to 12 years. The activity involved 
writing, reading, speaking, and listening; an 
experience in learning which they will long 
remember. 

When commenting on the activity, Gordon 
Rouse, ZL1AQ, referred to it as a most 
successful educational experience. It proved 
that children do learn very much better by 
participating and direct experience. The 
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LAFAYETTE 27 MHZ Two-Way Radio 

Micro-12 fii 
$139.50 


(Crystals Extra) 


P.M.G. Type Approved 
(Licence Required) 


5-Watts 12 Channel! Only 5 " W i If" H x 71" 0 


• Operates on 12 Volts DC Negative 
Ground (easily convertible to Posi¬ 
tive Ground). 

• Highly Sensitive Receiver with R.F. 
Stage. 

• Variable Squelch for Silent Standby. 


• Automatic Noise Limiting. 

• Mechanical I.F. Filter on 455 KHz 
for High Selectivity. 

• 0.7 Amp. Drain on Transmit. 

• Zener Diode Voltage Regulation. 


The Lafayette Micro-12 embodies exceptional performance with compact size. 
Incorporates the design features which have made Lafayette world leaders in 
27 MHz Two-Way Radio. Supplied complete with microphone, power leads 
and bracket. 



HE-20T $169.50 

(Crystals Extra) 

5-Watts 12 Channels 


P.M.G. Type Approved (Licence 
Required). 

Plus Tuneable Receiver 


• 12 Volts DC Negative or Positive 
Ground and 117 Volts AC (also 
available for 240 Volts AC). 

• Crystal Controlled Transmit and 
Receive. 

• 455 KHz Mechanical Filter. 


• T.V.I. Trap and Pi-Network Output. 

• May also be used as P.A. Ampli¬ 
fier with External Speaker. 

• Automatic Noise Limiting. 

• Size 11 3/8inW x 4 3/8inH x 
8iinD. 


•5 Watt Walkie-Talkie 


1 Watt Walkie-Talkie 


• Metal Case. 



Switchable 3-channel 
Operation. 

Battery Meter. 

Adjustable Squelch. 

Noise Limiter. 

Range Boost for Extended 
Talk Power. 

Supplied with 27.240 
MHz Crystals. 

HA-305, $57.25 each. 

P.M.G. Type Approved 
(Licence Required) 



• 3-Channel Operation. 

• Range Boost for Maximum 
Range. 

• Sturdy Metal Case. 

• Battery Meter. 

• Socket for External 
Power Supply. 

• Noise Limiter. 


• Supplied with 27.240 
MHz Crystals. 

HA-310, $72.50 each. 
P.M.G. Type Approved 
(Licence Required) 


ACCESSORIES—A large range of 27 MHz accessories is available. Crystals, 
Antennas, Coaxial Cable, Connectors, etc. 


Lafayette 

T Division of Electron Tube Dist 


ELECTRONICS 

Distributors Pty. Ltd. 


94 HIGH STREET, ST. KILDA, VIC., 3182. Phone 94 6036. 
QUEENSLAND STOCKIST: CUSTOM SCIENTIFIC ELECTRONICS PTY. LTD., 

48 Annerley Road, Woolloongabba, Brisbane. 91 6433. 

Trade Representatives. 

S.A. Tyquin Distributors Pty. Ltd., 13 Deacon Ave., Richmond. Phone 57 8153. 

W.A. Athol M. Hill Pty. Ltd., 613-615 Wellington St., Perth. Phone 21 7861. 


teaching effort was almost nil but the results 
very considerable. As far as the schools were 
concerned it was the most successful social 
study, speech training, and oral expression 
lesson ever undertaken. 

Participation by amateur stations in this 
type of activity has much to commend it. Not 
only does it introduce young people to amateur 
radio and expose them to a worthwhile hobby, 
it also provides amateur radio generally, and 
the operators, with an outlet to perform a 
service to the community. 

WIRELESS WORLD ANNIVERSARY 

A milestone in the life of a very 
widely-read radio magazine was celebrated in 
April 1971. 

The English magazine “Wireless World” 
celebrated its 60th year of continuous 
publication with a special edition which 
recalls many events and personalities 
associated with wireless during the period 
1911-1971. 

During the past 60 years “W-W” has been 
widely read by wireless enthusiasts in many 
contries, not the least by licensed amateur 
radio operators. In the April 1971 issue many 
little known or publicised facts have been 
recalled in articles by guest correspondents 
who were associated with events, many of 
which have contributed substantially to the 
current standards and modern achievements. 

Originally the magazine was published by 
the Marconi Company in 1911, under the title 
“Marconigraph”, as a means of giving wider 
publicity to the Marconi System than was 
possible through lectures given to scientific 
bodies by Guglielmo Marconi. However, after 
two years of publication the name was 
changed to “The Wireless World”. This was in 
keeping with a decision to broaden the scope 
of the journal and offer it for sale on the 
bookstalls. 

In recording some of the highlights here, 
no attempt has been made to segregate the 
items mentioned under the different authors. 
The aim is simply to relate a few of particular 
interest, to record our appreciation, and to 
congratulate the authors for such an 
interesting review. Congratulations, also to 
“W-W” for their contribution to “wireless” 
over the years. 

The issue is particularly recommended to 
the more recent generations of amateur radio 
operators who will no doubt enjoy and 
appreciate amateur radio more by reading and 
thoughtfully absorbing the background to 
modern-day communication media. All 
articles are illustrated by reproductions of old 
photographs and circuits. 

Some interesting extracts:- After World War 
I the British Post Office did not issue 
experimental licences, despite the clamour 
from wireless societies and amateurs. 
“Wireless World”, along with a rival 
publication, offered 500 pounds each to the 
Wireless Society of London towards expenses 
in a legal showdown with the Post Office. 
This action resulted in a confrontation 
between the Post Office and the Marconi 
Company and the decision by the Marconi 
Company to find a buyer for “Wireless 
World”. 

In the Audio Field: In the early 1920s all 
audio amplifiers were transformer coupled. 
When the “W-W” first R-C coupled amplifier 
was described in 1923, great consternation 
was caused among the transformer 
manufacturers who threatened withdrawal of 
advertising if the claims were not retracted. 
Further on in amplifiers, it is stated “. .. the 
stampede . in favour of the Williamson 
(1947-49) started in Australia with 
endorsement by the Amalgamated Wireless 
Valve Company and rapidly spread back 
across the world to Europe”. 
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Of the 19 pickups tested by “W-W” in 
1929 only six recorded any output above 
4KHz. An illustration of a pickup of 1925 
vintage carries the description “Tons per 
square inch on a refined macadamised 
roadway'’. 

The final comment by the author of the 
article reads “One small regret. The old 
“W-W” Quality Amplifier was such a comfort 
on winter nights in my ‘den’, but since 
changing to integrated circuits I have had to 
buy an electric fire with two bars. We seem 
not so much to have miniaturised the watt as 
to have mislaid it altogether.” 

Highlights in radio and television receiver 
designs traces the development of valve 
receivers giving a deal of emphasis on home 
construction. Around 1925 there was great 
interest in the design of tuning coils. Wireless 
World organised a competition among its 
readers and awarded a prize of five pounds for 
the best. 

The story of radio communication traces 
the events leading up to the first message 
across the Atlantic, the introduction of the 
Beam System, and broadcasting. 

“Sound broadcasting for instance came 
into being after World War I largely by 
accident when engineers at Westinghouse in 
the USA and Marconi’s in England, becoming 
bored with reciting into their respective 
microphones for range tests, used gramophone 
records as interludes during which they could 
restore their vocal chords. 

“To their surprise they found they had a 
small but vociferous ready-made audience of 
amateurs clamouring for more”. In Britain 
this situation subsequently lead to the 
formation of an association of British radio 
manufacturers known as the British 
Broadcasting Company. 

The development of television is reviewed, 
from apparatus designed by Nipkow in 1884, 
Baird’s demonstration in 1930 and the 
eventual acceptance by the BBC in 1937 of 
the Marconi-EMI system. 

The development of radar, from the early 
experiments of Hertz; of Tesla in 1900; the 
fact that in . 1904, Hulsmeyer actually 
patented a rudimentary form of radar; to the 
developments in 1939-1940, provides 
interesting reading. 

Information on the development of 
transistors brings to light interesting historical 
facts. In 1911 Dr Eccles announced the 
oscillating crystal but interest lapsed until 
1924-1925, when “W-W” published articles 
dealing with the phenomenon. 

It is recorded that the first solid-state 
amplifier was invented by Dr J. L. Lilienfield 
who filed a patent in Canada in 1925. The 
drawings show it to be a form of n-p-n 
transistor. It was not until 1948 that 
Shockley, Bardeen and Brattain of the Bell 
Telephone Laboratories announced their 
development of the point-contact transistor. 

The discourse on some of the 
controversies on basic theory makes very 
interesting reading. For example: 

“The professionals relied on their theory 
that short-waves were no good for 
long-distance communication, so they 
allocated them to amateurs. They regretted 
their generosity when amateurs opened up 
communication with the antipodes on a few 
watts”. 

Amateur radio during the past 60 years 
has many aspects not generally known to the 
younger generation of amateur operators. The 
formation of the major national societies is 
covered, including the first British 
Commonwealth national radio society, The 
Wireless Institute of Australia, in 1912. This 
includes a report that some 400 
experimenters in New South Wales were 


Probably the first 
radio station in the 
Antarctic. The late 
Wal Hannam was 
wireless operator 
with Scott’s ill- 
fated expedition to 
the South Pole in 
1912. Wal, 

VK2AXH, is 
reputed to be the 
founder of the 
W.IA. 



covering distances up to 30 miles with 
converted motor ignition spark coils. 

Many of the first DX contacts are 
recorded, as well as the effect that 
gramophone records, and even live concerts, 
broadcast by amateur stations in England had 
on the introduction of regular broadcast 
programs. Included in these was the first 
Empire broadcast, iniated by Gerald Marcuse, 
2NM on about 30 metres. This was well in 
advance of the BBC station G5SW. 


IONOSPHERIC PREDICTION SERVICE 

Mr Clarrie McCue, Assistant Director of 
the Ionospheric Service, advises that a 
symposium on Scientific and Technical 
Problems Affecting Antarctic 
Telecommunications is to be held near Oslo in 
Norway from the 10th to 16th May 1972. 
The symposium is under the Scientific 
Committee for Antarctic Research, and Mr 
McCue has been co-opted as a member of the 


WHAT EVERY 
EXECUTIVE 
AND ACCOUNTANT 
SHOULD KNOW ABOUT 

COMPUTERS 


— and it doesn't cost much to learn 


If you're in Commerce you cannot ignore Computers—the pacemakers of the 
Seventies. 

Many companies are, in fact, training personnel in programming and information 
production techniques appropriate to their own installations and systems. But first, 
a grounding in Computer Programming and Electronic Data Processing Systems 
is essential. 


This is where B.I.C. can help YOU. 

Our Computer Programming and Electronic Data Processing Courses provide 
forward-thinking Executives and professional Accountants with the basic knowledge 
of how Digital Computers work, how they may be used and of the actual writing 
of computer programs. Data Processing shows the way in which the various tran¬ 
sactions of an organisation can be recorded, accumulated, analysed and used for 
optimum control. 

These low-cost Courses furnish the essential pre-requisite training for more 
advanced studies in Operations Research; Network Planning (PERT — Program 
Evaluation and Review Technique. CPA — Critical Path Analysis); Numerical 
Analysis; Automatic Control Systems and others. 

Send TODAY for FREE comprehensive Handbook giving full details. 


BRITISH INSTITUTE OF CAREERS 

Dept. Q160, 113 Pacific Highway, N. Sydney, N.S.W. 2060. 

Please send me without obligation, your free Handbook on tuition and careers 
in computer programming and E.D.P. Systems. 

Name _ A 9© 

Address 


Post Code 


Occupation 
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RADIO 

SUPPLIERS 

Mail Order Specialists 


323 Elixabeth St. (2 doors from Little Lonsdale St.) 
Melbourne Vic. 3000. 'Phones: 67 7329, 67 4286. 

SCIENCE FAIR 2 TRANSISTOR RADIO KIT 

CATALOGUE NO. 28-214 = Tunes AM Broadcasts. 

= Solar Cell Battery Operation. = Easy 2-hour Construction. 

PRICE $7.95 

10 in 1 ELECTRONIC PROJECT* KIT 

Build 10 working projects. All Solid State circuitry. Safe low voltages. No 
soldering required. Easy to follow. 18-page manual. 

Transistor Radio—Low frequency oscillator—transistor amplifier—code practice 
oscillators for two—home broadcasting station—Geranium radio with transistor 
—radio-TV signal generator—Radio-TV signal tracer—code practice oscillator— 
geranium radio. 

PRICE $9.95 

A & R OUTPUT TRANSFORMER ED MIO 

Primary Impedance 8000 ohms CT 

Ultra-linear screen taps 4 3 per cent turns 

Ult Secondary Impedances 2. 8 and 15 ohms 

Power Rating 10 watts 

Frequency response Plus/Minus 2 db2 50c/s—30 kc/s 

Overall size 4 1/8” x 2 1/16” x 2 3/8” 

Mounting centres 21” 

FEW ONLY. PRICE $8.00 Postage 1.00. 

VACUUM TUBE VOLT METER MODEL K1420 NEW 

(Suitable for FM Radio Stereo T/V) and communication apparatus Meter 195 
V/A DC (6”) Mirror Scale DC Probe Test Lead Red and Black and Book. High 
input impedance, 11 Megohms DCV. Price $69.50. Postage 80c. 

SPECIAL NEW 

1 WATT WALKIE TALKIE 

TRANSCEIVER 

13 TRANSISTORS, 3-CHANNEL, AND CALL SYSTEM 

Range: up to 10 miles (depending on terrain, etc.). Frequency 27.240 MHz (PMG 
approved). Freq. stability; plus or minus 0.005%. Transmitter: Crystal controlled, 
1 watt. Receiver: Superheterodyne, crystal controlled. Antenna: 13-section tele¬ 
scopic. Power source: Eight UM3 1.5 v pen batts. Size: 81 x 31 x U inches. 
Weight: 25 ozs. Other features: Leather carrying case, battery level meter, squelch 
control, earphones jack, AC adaptor jack, etc. 

PRICE $75 A PAIR 

BE EARLY, limited stock available. 

D/C Meter. Antenna 5/section Collapsible. Price $16.50. Postage 30c. 

JACKSON V/CONDS. NEW 150 PF with i" shaft $2.80. Postage 20c. 

CRYSTAL RADIO KIT NEW 

Model 28-207. Tunes Am.B/casts complete with all ass. Price $3.95. Postage 30c. 
NEW C/X CABLE i” DIAM. 50 ohms. 95 yd. 

NEW C/X CABLE 3/16” DIAM. 50 ohms. 45 yd. 

ROLLS 100 FEET. 300 ohms, open line cable, $5.30. Postage 20c. 

SINGLE CORE AND SHIELDED MIKE CABLE. NEW 20c yd. 

TWO CORE AND SHIELDED CABLE. NEW 30c yd. 

FIVE CORE AND SHIELDED CABLE. NEW 38c yd. 

T/V RIBBON T YD. 300 OHM. 

METERS 

MR2P METERS: Square, face size 1 3 4 ln. 

M/Hole l^in, res. 99 ohms. 0-1. 0-25. 

0-250 and 0-500 mA. . . . net $5.00 

MR2P METERS: 0-5 0-15. 0-30. 30-30 

Amps. (Res. SOM/V). Price net $6.50 
MR2P METERS: 0-15 volt DC. 0-30 volt 

DC. Price.$5.50 

MR2P METERS: 0-50. 0-100. 100-100. 

0-500 V/A. (Res. 900 ohms.) Price $6.75 
M065 METERS: New. Face size 3’ 2 ln. 

M/H 2 3 4 in. Res. 120 ohms. 0-1. 0-5. 

0-10, 0-20, 0-50, 0-100 0-500 mA. 

Price.net $5.25 

M065 METERS RES.: 0-15, 0-30. 0-300 
volt DC. Postage 20c. Price net $5.40 
SWR 109 METER: Replacement. Postage 

20c. Price.$9.50 

P25 “S” METER: Price . . . . net $6.50 

P25 METERS: New. Face size 2i 2 In. M/H 
2 1 4ln. Res. 60 ohms. 0-1, 0-5. 0-100. 

0-500 mA. Postage 20c. Price net $6.00 
MR3P METERS: New. Face size 3’ 2 ln. 

M/H 2 3 4 1n. Res. 120 ohms. 0-1. 0-10 
0-50, 0-100, 0-500 mA. Post 20c. 

Price.net $6.75 

MR3P METERS: 0-50, 50-50. 0-100. 0-500 
V/A. Postage 20c. Price net $9.20 
MASTER METERS: New. Model S21. Size 
2i 4 in M/H 2in, Cl R 50-50 V/A. Plain 
face. Postage 20c. Price . . . . net $4.00 
MASTER METERS: New. Model S212 24F/ 

498. Face size 3’eln. M/H 2 3 4 in. Cl R 
1-1 mA. Plain face. Postage 20c. 

Price.net $3.70 

MASTER METERS: New. Model 212 24F/ 

502. 0-10 volt AC. Face size 3’sin. M'H 
2 3 4 ln. Postage 20c. Price . . net $4.50 

MORSE OSCILLATOR PRACTICE SETS, NEW 

Complete in plastic box with speaker and accessories (key not included) — A 

must for the beginner—Price $9.50. Postage 40c. 


BARGAIN ITEMS 

Mini push-button Switches, new, each 45c 

Beling-Lee Sockets .each 40c 

Beling-Lee Plugs.each 45c 

Beling-Lee Line Joiners . . each 48c 

Spring-loaded Terminal Posts, yellow green, 

red or black.each 15c 

3.5mm Plugs.each 25c 

2.5mm Plugs. each 15c 

6.6mm Plugs.each 40c 

Stereo Plugs.each 60c 

Stereo Sockets .each 50c 

R.C.A. Plugs.each 50c 

4-pln Speaker Plugs . pair 22c 

3-pin Dim. Plugs.each 58c 

S0239 Sockets .each 95c 

PL259 Plugs.each $1.00 

Ladel Crystal Mike.each $1.20 

TV Plug/Socket.each 45c 

Jabel Crystal Sets Coll, new . . each 95c 
Jabel Aligning Tool Kits, set of two 85c 
Jabel Aligning Tool Kits. set of 4 $1.30 

Adel Nibbling Tools.each $7.50 

Car Radio Speaker Control and volume 

front and rear.each $3.00 

Neon Screwdriver, 240 volt . . each 55c 

10 pairs S/A Clips.$1.60 

Ditto with 6-inch lead (ideal Jumper 

leads).$1.60 

3.5-3.5 3ft leads.$1.20 

Jabel Rotary Switches.$1.20 

1-pole. 12 positions. 2-4, 2-5. 2-6. 3-3. 
4-2. 

S81 Eddvstone Variable Condensers 50 Pf 
(no shaft) .$1.50 


program committee. 

It is known that there are a number of 
amateur operators who have spent some time 
in the Antarctic as members of research 
expeditions to that area. Also there are a 
number of VK and ZL operators who have 
maintained regular skeds with amateurs 
operating from Antarctic bases. 

It is probable that a considerable amount 
of information could be made available from 
the logs of these amateurs. 

Any advice on the performance of radio 
circuits within Antarctica or between 
Antarctica and Australia will be a most 
valuable contribution - to quote Mr McCue - 
“. . . to my knowledge, and to prepare me to 
participate in the Symposium”. 

An invitation is extended to assist by 
sending data to the Assistant Director, 
Ionospheric Prediction Service Division, 
Commonwealth Centre, Chifley Square, 
Sydney, NSW 2000. 

Among the subjects listed for discussion 
are:— Maintenance of equipment; 
Construction and maintenance of antennas in 
Antarctic terrain; Advantages and 
disadvantages of various modes and frequency 
bands; Propagation over snow and ice; the 
effect of poor earth; Antenna performance, 
including elevated and buried in snow; 
Methods of reducing effects of snow static 
and man made noise. 

What can you contribute towards this 
worthy request? 

CUSTOMS DUTY 

The recent announcement that the lifting of 
customs duty on amateur band transceivers 
had been withdrawn, following an objection 
raised by two companies, has been the subject 
of some significant comment among 
Australian amateur operators. The two 
companies are reported to be Wagner 
Industries of Sydney and ACI Electronics 
Melbourne. 

At the time these notes were being compiled 
the only indication that either of these 
companies had intentions of producing a 
transceiver for the amateur bands, was an 
announcement in the WIA magazine 
“Amateur Radio”, that the “Acitron 400” was 
in production and would be released to the 
general public in September. This is 
presumably an ACI Electronics product. 

Although no indication was given in regard 
to the price, the technical details indicate that it 
will be in the higher price range and far above 
the more popular of the imported transceivers. 
Wagner Industries did produce a transceiver in 
the early 1960s which did not achieve any 
great degree of appeal among amateur 
operators. 

On the face of what is known at present the 
Australian amateur is still to be denied a 
reasonable choice of readily available, 
competitively priced transceivers that have 
been proved reliable and popular according to 
world market standards. It is suggested that 
amateurs should write to the Controller of 
Customs and Excise and their local member of 
parliament requesting elimination of customs 
duties on amateur equipment. Also that the 
WIA should continue to take an active part in 
promoting the case for the Australian amateur 

cprvi pp 

WIA ACTIVITIES 

Failure of amateurs to report the use of 
amateur bands by commercial services has 
been commented on by Mr Alf Chandler, 
VK3LC, the “Intruder Watch Co-ordinator” 
of the W.I.A. Such apathy, Alf says, could be 
used to advantage by such services who could 
claim that their action had gone unchallenged. 

All amateur operators are urged to take part 
in Intruder Watch and report details of 
interlopers into exclusive amateur bands. The 
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IONOSPHERIC PREDICTIONS FOR SEPTEMBER 

Reproduced below are radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Commonwealth Bureau of Meteorology. The graphs are based on 
the limits set by the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Fre¬ 
quency). They have been prepared for the four most popular amateur bands over a number of 
interstate and international circuits. Black bands indicate periods when circuit is open. 


7MHz 


EAST 


11 12 13 14 15 16 17 18 19 20 21 22 23 24 01 02 03 04 05 06 07 08 09 


EAST AUST TO BARBADOS (SR) 

JOHANNESBURG 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE (SR) 
WEST EUROPE ILR 
ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 
SYDNEY 


14MHz GMT 


01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 


EAST AUST TO BARBADOS (SR) 
JOHANNESBURG 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE iSR> 
WEST EUROPE (LR, 
ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 
SYDNEY 



21MHz GMT 


01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 


EAST AUST TO BARBADOS (SR) 
JOHANNESBURG 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE (SR) 
WEST EUROPE (LR) 
ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 
SYDNEY 


28MHz 


GMT 


01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 


EAST AUST TO NEW DELHI 
TOKYO 
BRISBANE TO PERTH 
DARWIN TO SYDNEY 


Radio Society of Great Britain, which has a 
very active intruder watch organisation, has 
been successful in moving ten interfering 
stations from exclusive amateur frequency 
allocations in the 7.00MHz; 14.00MHz and 
21.00MHz bands. Reports should be sent to 
the Intruder Watch co-ordinator in each 
division of the WIA. 

NEW SOUTH WALES 
Hunter Branch 

The news broadcast from the Hunter 
Branch, VK2AWX, each Monday night at 7 
pm is proving to be very popular over a large 
area. In addition to branch members, reports 
are being received from VK1; VK3; VK5; 
VK7 and New Zealand. The station transmits 
on 1810KHz and 3595KHz, with relays on 2 
metre AM and FM channels. 

The broadcast has been described by a 
number of listeners as one of the best prepared 
and presented official WIA news broadcasts. It 
consists of a resume of the New South Wales 
division’s Sunday morning broadcast, branch 
news and items of interest to amateurs and 
shortwave listeners gleaned from local and 
overseas sources. 

Callbacks are taken on all frequencies at tne 
conclusion of the broadcast. 

SOUTH WEST AREA CONVENTION 

The very popular South West Area 
Convention will be held on the holiday 
weekend October 2nd, 3rd and 4th, 1971. In 
keeping with the policy of changing the venue 
each year the convention will be held for the 
first time at Grong Grong, on the Newell 
Highway, 14 miles east of Narrandera in the 
Murrumbidgee Irrigation Area. 

Activities will commence on Saturday 
afternoon 3rd October with registration and 
welcome to visitors. The convention will be 
officially opened by Mr Tim Fischer, MLA, at 
a dinner in the Grong Grong Commemoration 
Hall at 6.30 pm. This will be followed by a 
social and film evening. 

The field day will be held on Sunday 3rd at 
Mr D. Charles, Picnic Grounds. There will be 
HF and VHF scrambles, fox hunts, hidden 
transmitter hunts, and contests of skill for 
young and old. 

There will be a barbecue lunch, presentation 
of prizes in the afternoon, and a camp fire 
barbecue tea. 

Accommodation: There are two motels, six 
hotels and a caravan park in Narrandera. 
Caravaners and campers may stay at the 
picnic ground, free, but there is no power 
available. Visitors may make their own 
bookings or send $2 per person per night 
stating the accommodation required to WIA, 
Box 10, Grong Grong, NSW 2593. 

Registration: $2 per adult male. 

Dinner: Adults $2.50; Children 30 cents. 

Barbecue Lunch: Adults 50c; Children 25c. 

Campfire barbecue tea: Free. 

There will be no organised activity for 
Monday October 4 as visitors usually wish to 
leave for home early in the day. 

Harry Cuthbert, VK2AEC, South West 
Area officer extends an invitation to the 1971 
convention at Grong Grong. In his letter, 
Harry advises that kangaroos are protected 
and to drive carefully. 

WESTERN AUSTRALIA 

From the June issue of the Western 
Australian Division Bulletin, it was reported 
that the Carnarvon Amateur Radio Club have 
a beacon operating on 52.90MHz. The power 
output is 8 watts to vertical half wave dipole. 
The call sign is VK6TS, in very slow CW, 
followed by a six-second key down period. 

Visitors to Carnarvon are assured of a warm 
welcome by club members. Let them know you 
are coming or contact them at the tracking 


station. 

It was decided at the June general meeting of 
the WA Division that a total of 107 
members who had not renewed their 
membership subscription would be deleted 
from the mailing list for “ AR” magazine. 

JAMBOREE-ON-THE-AIR 

The 14th Jamboree-on-the-air will be held 
on the weekend October 16th and 17th 1971. 
This event offers the opportunity to introduce 
members of the Australian Boy Scouts 
Association to amateur radio. Also to give the 
boys an opportunity to talk to fellow Scouts in 
other parts of the world. Contact the local 
Scout group and make arrangements to 
participate. More about this event in next 
month’s notes. 

TECHNICAL ARTICLES OF INTEREST 

Radio Communication: RSGB Journal, 
May 1971. 

A simple high-accuracy frequency standard. 

A diode mixer for 3CM. 

Break-in: NZART Journal, June 1971. 

Another IC Keyer. 

OST: ARRL Journal, July 1971. 

The ground-image vertical antenna. & 


SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim, why not undertake one 
of the Courses conducted by the Wire¬ 
less Institute of Australia? Established in 
1910 to further the interests of Amateur 
Radio, the Institute is well qualified to 
assist you to your goal. 

Correspondence Courses are available at 
any time. Personal classes commence in 
February each year. 

For further information write to: 

THE COURSE SUPERVISOR. W.I.A. 

14 ATCHISON STREET, 
CROWS NEST, N.S.W. 2065 
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MAIL ORDER SERVICE — 

P.O. BOX 131, KINGSGROVE, 2208. 
SALES CENTRE — 

103 REGENT ST M REDFERN, 2016. 

PHONE 69 5922. 

CITY SHOWROOM — 

429 PITT ST., SYDNEY. 

PHONE 2112826. 

DISPOSALS CENTRE — 

95-97 REGENT ST., REDFERN. 


SPECIAL INTRODUCTORY PRICES 



We are proud to introduce, from the facilities of our own 
factory, these new speaker kits (and later on hi-fi furniture 
kits) which have been designed by leading sound engineers 
in Australia. Each kit comprises high-grade pyneboard tim¬ 
ber, selected quality veneers, all cut-to-size, innerbond wad¬ 
ding, high-grade Sarlon grille, instruc¬ 
tions. It’s so easy to build a Pre-Pak 
kit, you can’t go wrong. You need only 
supply a hammer, screwdriver, glue and 
a little time to assemble your own 
speaker system. Available in teak, maple 
or walnut. 


1.4 cu ft enclosure 
(suits 6” or 8” speak¬ 
er systems) vented or 
unvented. only $16.00 
ea. Post $1.50. 

2 cu. ft. enclosure 
(suits 8*’, 2 x 8”. 10" 
or 12” speaker sys¬ 
tems) vented or un¬ 
vented. only $23 JO ea 
Post $2.00. 

3 cu. ft, enclosure 
(suits 2 x 8”. 10” or 
12” speaker systems) 
vented or unvented 
only $27.50 ea. Post 
$2.50. 

Magnavox 8-30 system 
1 cu. ft. only $16.00 
ea. Post $1.50. 
Magnavox 8-30 system 
1.6 cu. ft. only $22JO 
ea. Post $2.00. 

We will be pleased to 
quote for your re¬ 
quirements. Send 

IMMEDIATELY for 
our free descriptive 
leaflet. 


SPECIALS 


Super Poks—New—Tested and guaranteed 


4 BC107 Transistors . . $2.00 

6 BC108 Transistors . $2.00 

5 BC109 Transistors . . $2.00 

3 2N3538 Transistors . . $2.00 

2 D13T1 Transistors . . $2.00 

1 pr. AY6108/6109 

Transistors. . . $2.00 

2 40408 Transistors . . $2.00 

2 40409 Transistors . . $2.00 

2 40410 Transistors . . $2.00 

10 EM401 100 PIV 1A 

rect.$2.00 

8 EM404 400 PIV 1A 

rect.$2.00 

1 AC06DT 400V 6A Trlac 
and Trigger Diode, 
complete kit.$2.50 


5 EM408 800 PIV la 

rect. 

4 IN3491/R 50 PIV 18A 
rect. 


3 AI5A 100 PIV 3A rect. 
10 OA91 Germanium Diodes 

1 2N4443 400 PIV 5A SCR 

2 C106Y1 SCR. 

1 MB1 100 PIV 2A Bridge 
rect. 


2 2N2646 UJT. 

2 2N3054 Transistors. . . . 

2 2N305S Transistors. . . . 

2 BD139/140 equlv. Tran¬ 
sistors . 


$ 2.00 

$2.00 

$2.00 

$2.00 

$2.00 

$2.00 


$ 1.20 

$2.50 

$3.00 

$3.00 

$4.50 


CAPACITOR DISCHARGE 
IGNITION KIT 

Contains all parts and 
simple instructions. 

$27.50 

Post $1.00. 


HIGH PERFORMANCE 
AUDIO OSCILLATOR KIT 



AUDIO AMPLIFIER KITS 

Based «• on SL403/A (Plessey) 

3 Watt R.M.S. S14J0. 

MA3 AMPLIFIER KTT 
With base and treble controls (with 
chassis).$15.90 


DELUXE AMPLIFIER KIT 

As above, with power supply. 3W 

R.M.S.. $23.90 

Post 25c each kit 



All parts, including battery 
$14J0. Post 25c. 


POWER SUPPLY KITS 
P.S.l Regulated, variable, overload 

protected .$27.50 

0-20V 1 amp all parts included, 

Cl W voltmeter. Send for leaflet 
Post $1.00. 

P.S.3 6v, 7.5v, 9v, 12v, 15c. 1A 
rating .. $5.95 

P.S.4 18v. 20v. 25v, 27v 30v. 1A 

rating. $7.90 

P.S.6 6v, 7.5v, 9v, 12v, 15v, 2A 
rating. $7.90 


STEREO AMPLIFIER KIT 

3x3 Watts R.M.S. 
Complete in every details. 


Send for leaflet.$46.00 

Post 50c 


MAGNETIC PRE-AMP KITS 
As in EA Oct 65. 

MP—1 mono (cart) $4.95 

MP—2 stereo (cart) .. .. $9.00 

MP—3 mono (tape) .. .. $4.95 

MP—4 stereo (tape) .. .. $9.00 


7 TRANSISTOR RADIO KIT 

Complete Kit includes P.C. board, 
Rang, coils, semiconductors and 
speaker, with instructions. 

Special Price .. .. $7J5. Post 50c 


HI-FI and STEREO 


SINCLAIR PROJECT 60 


Z30 20W amp .. .. $14.90 PZ5 power supply .. $17.60 

Z50 40W amp .. .. $18.75 PZ8 power supply .. $26.50 

A.F.U. filter.$26.50 PZ6 power supply .. $23.75 


Stereo sixty pre-amp and control unit.$34.25 

Chassis suit Z30 system, teak front panel.$12.00 

Complete amplifier kits, including associated parts .. .. $80.00 
Demonstration facilities now available! 

SINCLAIR PROJECT 60 

Now available, only from Pre-Pak. 

Special model PS-8 power supply, Same 
as PZ-8 but also has overload protec¬ 
tion . $27 JO 



60 mixed Germanium diodes 

Ex. computer. 

30 mixed transistors, 083. 

026, 051, etc. 

1 Printed Circuit Board Kit 
c/w Instructions 
1 SE-500 Signal Tracer . . 
20 miniature output trans¬ 
formers. ex equip 
1 Type 036 Power Tran¬ 
sistor, 60V Germ. PNP 

ex equip. 

1 set osc. 1st, 2nd, 3rd IF 
Transformers, new . . . 

Please 


After Stock-taking Bargains 


$ 2.00 

$2.00 

13:11 

$2.00 


type. 


with 


52.00 


4 ferrite rods, flat 
with coll 3ln. long 

1 500K linear pot _ 

switch and knob. SOc. 

3 Magnetic earphones 8 ohm 

with 3.5mm plug.$1.00 

2 Alligator Clips, Insulated $1.00 

1 2 Stitlon intercom c/w 

100ft lead.$8.50 

1 PT-34 Multimeter, 

measures to IKV AC. 

1KV DC and ohms . . . $6.95 

Please ndd postage on above. 


$ 2.00 

add postage on above 


HOW AVAILABLE-EX STOCK 


PLAYMASTER 132 KIT 
$129.00. Post $1.00 
Turner Kit only S2L5D. 
Pott 50c. 

Send SAE for price-list of 
all parts for above. 



“NATURAL SOUND” 


Magnetic Cartridges 

T66. Good Channel Separation, 

20-20,000 Hz.$10.30 

AT 33. Exceptional 

Separation.$16.00 

AT21S Wide Range, Superb Track¬ 
ing. Freq Res 10-25,000 Hz $17.85 
Post 25c 


AT-6001 Dust Pick-up. Top quality 
counter-balanced arm with brush 
and roller. Only $5.95, Post 50c. 


STEREO RECORD PLAYERS 

Brand new, famous make auto¬ 
changer, 4sp.i 12” turntable Ltd 
model, c/w ceramic cart .. $33.00 

Deluxe model, cueing device an* 

diamond stylus.$39.80 

De luxe model, as above plus 
counterbalance and calibrated stylus 

pressure gauge.$46.00 

De-luxe HI FI model as above with 
heavy diecast turntable and shielded 
motor suits mag. cart .. $56.00 

Belt-drive turntable player only in¬ 
cluding mag cart. $69.00 

POST ON ABOVE $7 00 


PUBLICATIONS 


Semiconductor Interchangeability list . 

Miniwatt Technical Data. 

Valve, Tube and Semiconductor Guide. 

Electronic Counting—Circuits, techniques, Devices 
Demonstrations and Experiments in Electronic* .. 

Semiconductor Devices. 

A Programmed Book on Semiconductor Devices . 

Voltage Regulator/Zener diodes . 

Audio Amplifier Systems (many circuits). 


$ 1 . 0 $ 
$3.50 
$L5# 
$3.50 
$1J0 
$1.60 
S1J0 
$ 1.00 
$3 J$ 
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PRE-PAK ELECTRONIC IISPOSALS 

95 97 REGENT STREET, REDFERN, N.S.W. 2016. Telephone: 69 5922 

ALL CHEQUES AND P.O.'s PAYABLE TO PRE-PAK ELECTRONIC DISPOSALS. 

Hours of Business: Mon. to Wed. and Friday: 8.30 a.m. to 5.3 0 p.m. 

Thursday: 8.30 a.m. to 8 p.m. Saturday: 8 a.m. to 1 p.m. 




TAKE OVER! WE HAVE PURCHASED THE ENTIRE 
STOCKS OF “ELECTRONIC DESPATCH.* OLD CUSTOM¬ 
ERS WELCOMED. 

P.N.P. TRANSISTORS (by famous manufacturer—but unmarked by 
agreement) Types BC177 and BC178. Brand new and guaranteed. 
10 mixed for $1.50 plus 15c Postage. 

P.N.P. Silicon Planar Transistors (AX1270) 

10 for $1.50 plus 15c Postage. 


SCOOP PURCHASE SLASHED TO UNDER HALF PRICE 
FRUSTRATED 1ENDER 

Brand New and Packed “SIEDLE” Telephone Sets. 

Only limited quantities available. First Come, First Served! 


CASH IMMEDIATELY AVAILABLE for redundant and sur¬ 
plus stocks of Radio, Television, telephone and Electronic equip¬ 
ment, or in component form such as meters, plugs and sockets, 
valves, transistors, semi-conductors, capacitors, resistors, speakers, 
etc., etc. The larger the quantity the better we like it. 

UNISELECTOR SWITCHES 

4 Bank 25 Full Wipers, 1000 ohm coil, 48V D.C. operation. Various 
switching and computing selections. $3.50. Postage 60c. 

HIGH-SPEED MAGNETIC COUNTERS 

(4” x 1” x 1”) 4 digit 0-9999. 500 ohm coil 12/24V operation. For 
batch counting or lap timing, also dozens of other uses. 95c. 
Postage 15c. 


All Units are in 2-tone Grey and White. Modern Styling. 

15 Way BUTTON DESK PHONE, complete with Junction Box 
and Extension Lead, 10 Lamp Luminous Signal Indicator in Flush 
or Surface mounting. Made to sell at $58.50. OUR PRICE $25.00. 
11 Button Wall Phone, complete with Junction Box, extension Lead 
and 10 Lamp Luminous Signal Indicator, Flush or Surface mount¬ 
ing. Made to sell at $42.00. OUR PRICE $16.00. 


6 volt Buzzers.$1.25 

16 way Distribution Box $2.50 

24 way Distribution Box $2.75 

45 way Distribution Box $3.75 

60 way Distribution Box $4.50 


Spare Handsets.$5.00 

POWER SUPPLY UNITS 
240V A.C. 50 cycles Input. 

6V and 12V D.C. Outputs. 
Made to sell at $36.75 
OUR PRICE $15.00. 


TELEPHONE DIALS 

Breakmake impulse ratio 2:1 and speed 10 i.ps. Trigger type. A I 
complementary extra that can be used in conjunction with Uni- 
.elector Switches. For control timing and numicator selection. $1.25. 
Postage 25c. 

COMPUTER TURRET UNITS 

1 unit x 2 12AU7 valves, capacitors, resistors, rectifiers, 18 way 
connector. Similar unit to above unit but with 2 2D21 valves. The 

2 for $1.00 Post Free. 


TEXAS SN74N SERIES T.T.L. LOGIC INTEGRATED 
CIRCUITS 


HIGH POWER RECTIFIERS 

STC type RS 801 80PIV 120A — $6.00 
RS812 120PIV 120A — $8.00 Post 75c ea. 


DIGIVAC Numicator Tubes 

Suit digital read out 

Type DT 1704 Standard 7 segment alpha numeric. 
Forms numerals 0-9. Nine-pin miniature socket. 
Price — $2.50. 

Type DT 1705. As above, but with decimal point, 
fen-pin miniature socket — $2.50. Post 25c ea. 


RELAYS 

Post Office Type 3000. Resistance Coils of 25, 100, 250, 500, 1000, 
1250, 2000, 3000, 10,000, 50,000 and 200 plus 200, 200 plus 750, 
200 plus 1000, 200 plus 2000, 400 plus 250, 500 plus 1000, 1000 
plus 1000, 1500 plus 1500 and 2000 plus 5000 ohms. 

$1.00 each plus 10c Post. 

I.C.L. High Speed Relays, 4 pole change-over 24VDC. 85c each. 
Siemans High Speed Relays, 2 pole change-over 1000 ohms coils 
24VDC 85c post free. 


SN7400N—Quad 2-Input Nand Gate. Flip Flop $1.25 

SN7403N—Quad 2-Input Positive Nand Gate, Flip Flop $1.00 
SN7404N—Hex Inverter, Flip Flop $1.00 

SN7406N—Hex Inverter Buffer/Driver Open-collector 

High Voltage Output, Logic Element 90c 

SN7408N—Quad 2-Input Positive and Gate, Logic Element 90c 
SN7430N—8-Input Positive Nand Gate, Flip Flop $1.00 

All above 20c Postage. 


MISCELLANEOUS 

Hamlin Reed Switches DRG2. 240V 1 amp. 80c each or 10 for $7. 
Miniature Flashing Lamps 2.5V. 5c each or 12 for 50c. 

P.M.G. Key Switches 10 assorted types for $3. Post 40c. 

Extruded Aluminium Channel. Suitable for Heat-Sinks. * 2 sizes 
available. 6” x 2”. t Two for 75c. Post 15c. 

Mallory 3 gang UflF Inductaners $1.50 plus 20c post. 

Carbon Microphone in Bakelite Case (Ex-Services) 2 for 70c. 
Temperature Indicators. 2 colour Dial HOT and COLD 40c plus 
10c post. 


LARGE CAPACITY ELECTROLYTICS 
4000mfd 75v $3.00 1400mfd 13v $1.50 5500mfd 45v $2.00 

15000nifd 12/15v $1.75 1700mfd 14v $2.00 25000mfd 6v $3.50 

3100mfd 25v $1.50 25(10mfd 70v $2.50 8000mfd 70/85v $4.50 
19000mfd 8v $2.50 2000mfd 60v $2.00 7500mfd 21/24v $2.00 


PRINTED CIRCUIT BOARD 

Fibreglass and Phenolic. Size 10” x 5” 30c or 10 pieces for $2.00. 
Plus 40c Post. 


SELENIUM RECTIFIERS. 


Postage 25c per unit 


COMPUTER PANELS (By HONEYWELL) 

Approximately 90-100 High Grade components consisting of Diodes. 
Transistors, Capacitors, Resistors, all mounted on re-useable module. 
I Qty. 1-4 $2.50. Postage 50c. Qty. 5-9 $2.00. Postage $1.00. Qty. 
i 10-24 $1.80. Postage $2.00. 


COMPUTER BOARDS (By IBM) 

Size 2’ x 4”. Packed with semi-conductors and top quality resistors 
capacitors, diodes, etc.. Transistors, are NPN and PNP germanium 
type T05 and TQ18. Capability of making your own simple com¬ 
puter. 4 boards with minimum of 16 Transistors $1.75. Postage 20c. 
Extra items on Boards. T05 Heat-sink 10C. T03 Power Transistor 
50c. T03 Heat-sink with Transistor 70c. Trimpots 30c. Board with 
6 Delay Lines $1.00. 


High Voltage Sentercel’ tubular stacks for high voltage low current 
supplies. 

K3-20 1360 PIV lm/a 5 for 45c 

K3-30 2040 PIV lm a 5 for 75c. N8-15 1020 PIV 5m/a 5 for 85c 


SILVER WIRE RELAYS. 

Precision type relays made for IBM Computers. Nominal working 


Voltage 24-48V. 

With 4 Change-over Contacts (Complete with Base) . 40c 

With 6 Change-over Contacts (Complete with Base) . 50c 

With 12 Change-over Contacts (Complete with Base) . 60c 

Postage 20c. 


WE HAVE THOUSANDS OF USEFUL COMPONENTS IN 
SMALL QUANTITIES THAT ARE IMPRACTICAL TO 
ADVERTISE. CALLERS ARE WELCOME TO BROWSE 
AROUND AND PICK AT THEIR CHOICE. 


PRE-PAK LEADS THE WAY IN SMASHING THE PRICE BARRIER 
OUR CLAIM:—“We are the cheapest.” OUR AIM: “To keep it that way.” 


ELtCTRON!UP Australia, September, 1971 


143 









































SPEC/AC 



Famous English Automatic 
GARRARD RECORD 
CHANGER — $32.50 

P. 4 P. Si.SO. 

Qualify checked by Garrard. 

automatic record 
changer and piaye' wired for 
stereo. Latest 240V 1970 

model just released Take*, 
all size records 4$'$, 10“ and 
12*'—up to 9 records at a 
time. Features many refine¬ 
ments: 4 speed laboratory 

series motor, adjustment for 
pick-up height, adustment for 
stylus pressure, etc. Brand 
new in cartons 



1971 

Issue 

Famous English “AC0S" PtompleU 
PICKUP cartridges with STYLUS 
Current issue to fit “Garrard" player 
GP 91-2 $2.50; p. & p. 15c. GP 

93- 1 S3.50; p. & p. 15c. GP 93-1 
Diamond $4.50; p. & p. 15c. GP 

94- 1 Ceramic Sapphire $5.00; p. & 
p. 15c. GP 94-1 Ceramic Diamond 
$5.50; p. & p. 15c. 


12 watt output stereo amplifier, 
solid state famous “Midland", 
brand new in carton with 3 months 

g tee. $37.50 post $1. 


Famous ’‘PEAK" 8“ hi-fi dual 
cone speakers 8 watt, new in car¬ 
ton $10.95 ea. post 60c. 


HALF-PRICE SPECIAL 
HI FI RECORDING TAPE 


Fantastic purchase ol “MYLAR" 
professional recording, computer 
tape (the best money can buy), 
famous 3-name brand (one we 
can't mention due to huge price 
reduction). Silicone lubrication. 
Suits all tape recorders, hi-fi 
and stereo. Selling well under 
hall Orice. ABSOLUTELY BRAND NEW 
3“ 65c; p. & p. 15c. 

5“ $1.75; p. & p. 20c. 

5“ L/P $2.45; p. & p. 20c. 

7“ Standard $2.25; p. & p. 25c. 



UNIVERSAL 
SELECTOR 

Manual or solenoid operated (48V) 
FIRST EVER RELEASE. Provides 
dozens of switching selections. A 
must for all electrical hobbyists. 
Limited stock $1.50 p. & p. 60c. 



12V ELECTRIC 

fans/ *2 5 m 

P. & P. 25c. ^ 

Well made hi-speed 
brush motor, reversible rotation 
for blowing or extracting air, 
cont. duty, has 3” dia. 3-bladed 
plastic fan. Rush an unrepeatable 
bargain! Post free if with another 
article. 



$2.45 


HAND GENERATORS 

Brand new in cartons, gives lOOv 
AC, ideal for line testing (megger). 
P & P 60c. 



RCC0R0IN6 

TAPE 


Top quality Philips type cassettes 
by famous maker sells at half 
price. Individually packed in 
plastic library box. 

C60 $1.45; p. & p. 15c. 

C90 $1.75: p. A p. 15c. 

C120 $2.75; p. & p. 15c. 



WALKIE TALKIES 

Famous 'Pony' brand 9 Transistor, 
1 Diode, 1 Thermistor. Single 9V 
Battery. Carrying strap. Ear-plug 
for silent reception. Battery condi¬ 
tion indicator. Full instruction and 
specification sheet with each model. 
Wt. lib. Range in city 1 mile, at 
sea to 15 miles. Price only $75; 
p. and p. $1.50. 


WRITE NOW FOR HYDRAU- 
LIC AND GENERAL CATALOGUE. 
AVAILABLE IN A WEEKS. PLEASE 
ENCLOSE 25c TO COVER COST 
ANO POSTAGE. 



BRAND NEW 

VOLTMETERS 
& AMPMETERS _ 

Beautifully made. Moving coil 
Extremely accurate Brand new 
1970 models m cartons. Save 54 
each. 

0-100V D.C. voltmeters in two- 
volt divisions $5.50 (oost 30c). 

0-20 amps. D.C. with shunt $3.95 
Large range English milh-amp 
and micro-amp. meters at under 
half price. 

0-40 amps $3.95 Post 30c. 


BRAND NEW 110 VOLT AEI 
MOTORS $2.50 (2 for $4.50); 
p. & p. $1.00 ea. 



Brand Ntw 40-Piece 

TAP & DIE Sets $10.95 

Freight $1.50. 40-piece stock and 
dies covering the full range S.A.E. 
and WHIT, in the one bo*. TUNG¬ 
STEN STEELV8”-r Complete with 
dies, stock, tap wrench, tap 
holder, pitch gauge, driver — 
In strong metal case. A bargain 
4 price._ 


Canadian Hand Mikes^1"25 

This hand 
mike was used by Signal 
Corps. Very well made unit 
with press-to-talk switch. Sen¬ 
sitive insert will suit all P.A. 
systems, transmitters, etc. 
Brand new with lead. 

P. and P. 30c 



240v. Electric Thmps 

V& ~ 

$9.50 


Direct English purchase from a 
famous manufacturer. We pur¬ 
chased their entire stock of these 
ABSOLUTELY BRAND NEW in carton 
240 volt electric motorised pump 
unit. Usually sell for $25.00. Full 
3 MONTH GUARANTEE. Special 
Neophrene impellor pump for 
pumping fuel, water, etc. Pumps 
300-400 g.p.h. To be gravity fed 
and will lift to 8'. Ideal for fuel 
or water transfer, fountains, fish 
ponds, etc. Puqp entirely non- 
corrosive. Rush your order now 
as stocks will not last at this 
price. Pack, post 75c. 


TOGGLE SWITCHES 75c 
MICRO SWITCHES $1.25 
12V DIMMER SWITCHES 
(Rheostat) 75c 
NEON TESTERS — 4 for 80c 

FOAM TILE CUTTERS $1.50~ 



F S S W so,id *‘ a ‘® 

INTERCOMS $9.50 


Huge purchase of these brand new 
transistorised two station intercom¬ 
munication system, comprising mas' 
ter and sub-station. A faultless unit 
with volume control and 50ft. of 
connecting wire. Has press-button 
buzzer call on each station. Battery 
operated - desk or wall mounting. 
Indispensable in the home, office, 
etc.—DOOR PHONE—baby listening. 
Kitchen to nursery, etc. Operates up 
to f mile. Neatly packed in carton 
with wire, etc. Bzriain, us. $15. 



SUPER BARGAIN! 


Famous make HEAVY DUTY 12 volt 
5 amp. BATTERY CHARGER 
• Charges batteries from 240 volt 
Mains in a few hours. • High 5 amp. 
charge rate. • 12 MONTHS guaran- 
tee. Top quality! Top performance 1 
SAYE ! ! ! A fantastic direct deal 
from top Australian manufacturer, 
audible “buzz" indication of charg¬ 
ing. Automatic tapered charging rate 
prevents damage to batteries. Com 
plate with fuse, long lead with alii 
gator clips for battery terminals and 
6* flex with 3-pin plug. Units are 
brand new in carton and completely 
left have passed strict electrical 
authorities test. Ruth your order 
while stocks lest 


NIFE BATTERIES—95c 

(Pack, despatch and post 20c ea.) 
Brand new! Nickel iron, spill- 
proof, leak-proof cells— 

Lasts forever, 4 A.H.,1.2 volfs. 
Sizes 3!" x 2J" x 1”. Coup'e 
together for any voltage— 
superb for spotlights, lamps, 
beJIs. flash equipment, etc. 

Set of 10 gives 12 volts 4 A.H. 
$7.95 (Pack post $1); Set of 5 for 
-. 3.95 ‘ 


(volts. 


(Pack post 75c). 



P A P25c 

MORSE 1 KEYS $1.95 

Adjustable, beautifully made for 
British Army. new. 

BUZZERS 1.5V. TO 3V., 65c. 



GEARBOXES $17.50 

ratio available 10.5 to i 

made by David Erown 
“Radicon” England. Very robust 
construction, has • two driving 
shafts at right angles and.oil filler 
plug. Unit is drilled for 4-bolt fix¬ 
ing, size 4i"x4i”x3i". Vie” and 
J*' dia. x U” long shafts (cost 
over $100 to make). Bargain 100 
bnly. (Pack and Post $1.) 


INDUCTION MICROPHONES 

Will pick up sound waves from a 
distance. He> suction cap, long 
cord and plug for tape recorder, 
etc. Sticks to wall or case of fele 
phone for recording speech. $1.25. 
Post 10c. 


G.P.O. RELAYS $1-50 

P. & P. 30c. new in packets. 

Type 3000. Impregnated coil switch¬ 
ed multi-leaf type. Rating 3 amps 
for 6 or 12 volts D.C. Size 3i“ x 
2i“ x (“ 



GEM P TUMBLER$9.50 

Terrific bargain, designed for the 
gemttone collector for tumble polish¬ 
ing large quantities of gems. A reli¬ 
able trouble-free machine fitted with 
| gal. barrel which will process 41b. 
51b. of stones, produces flawless 
gemstones of great beauty. Supplied 
in kit form, takes minutes to 
assemble, has pillow block bearings 
(4), shifts, pulleys, belts, ^-gal. 
barrel, mounting blocks. (Note; Fist 
wood base not supplied.) Is complete 
with full instruction books for gem 
tumbling and assembly of unit. 

240V A.C., AEI ball bearing electric 
motor to suit with 2 different sect¬ 
ion pulley for slightly different speeds 
The finest quality originelly for com¬ 
puters resilient mounting base, starting 
relay. 6’of lead and plug an extra 
$12.50 Post Tumbler and Motor $2 

GEM TUMBLER & p . L p . 
GRINDER $26.50 «-3o 

Same unit as above. TUMBLER AND 
MOTOR WITH GRINDER. has 

tumbler accessories and extra (two)' 
pillow block bearings, belts, shaft, 
flexible coupling and 36“ long flex¬ 
ible drive shaft with V* chuck and 
set of 5 different shaped mounted 
grinding stones (mount grinder on base 
alongside tumbler), use grinder for] 
removing rough edges from stones 
before polishing, grinder can tlso be 
used with cutting disc. 

ALL units sold in kit 
form with instructions for mounting 
and full instruction books for polish¬ 
ing gems, takes minutes to assemble. 

3 mths. g'tee on all units. 

LAPIDARY _ ^GRINDING 


GO 

be* 


2 SS 

go 52 

o_ 

go 39 


SPINDLES 


$4.50 


Pillow block bearings standard i' 
shaft for grinding, polishing, cutting, I 
wheels, etc., threaded each end, 12" 
long smooth running with H“ pulley, | 
barfsin. P. I P. &0c. 

Complete with nuts and spacers. 



Brand New “Pocket Tester" 

MULTIMETERS $6.95| 

Post 25c. Brand new circuit tester 
with high sensitivity and rug¬ 
gedly built for checking any 
electric apparatus; and truck 
ignitions, motors, shorts, broken 
leads, etc. Measures ail voltages 
to. 1.000 volts A C. and D.C. . . . 
D.C. current (mili amps) resist¬ 
ance, etc. Complete with full in¬ 
structions and probes. 

Also famous make 20,000 ohm, 
200H model with overload pro¬ 
tection. Extremely sensitive, for 
use in laboratories, etc., and for 
checking any electrical apparatus; 
measures to 2.500 volts, etc., 
$10.50 Post esc 


CT>C/> 



Brand New ‘PEAK’ 
MULTIMETER 
$22.50 


Features BURN-OUT PROOF Pro¬ 
tection 20,000 ohm DC 8.000 ohm 
AC. Compact unit, extremely sensi¬ 
tive. Measures all voltages to 
20.000 ohms. Built for checking 
any electrical apparatus. Complete 
with probes and full instructions in 
onerators manual f Pnct 
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LISTENING AROUND 
THE WORLD 


Latin American stations providing interesting signals 


Signals from Central and South America continue to provide good listening in the 
late afternoons and evenings. Many of our readers have reported interesting signals 
from that region. 


A survey of recent reception has been 
compiled from observations made by John 
Mainland, Tony King, Bryan Clark all of 
Wellington, NZ; by Chris Davis of 
Featherston, NZ; and our own observations. 

KHz 

3240 OBX4U Radio America heard at 
1100GMT. 

3245 YVKT Radio Libertador, Caracas, 
opens at 1000GMT. 

3275 YVMC Radio Mara, Maracaibo, opens 
at 0955GMT. 

3380 TGCH Radio Chortis, Guatemala, 
sign-off at 0530GMT. 

4790 HCVP2 Radio Sistema, Atalaya, 

Ecuador, heard with morning program 
at 1130GMT. 

4800 YVMO Radio Lara, Venezuela opens 
strongly 0958GMT. 

4895 OAZ4T Radio Charchamayo, Peru, 
leaves the air at 0500GMT. 

4900 YVNK Radio Juventud, Venezuela 
received at 1015GMT. 

1970 YVLK Radio Rumbos, Venezuela good 
1015GMT. 

5010 HIMI Radio Cristal, Dominican 

Republic heard at 0700, and later 
some nights. 

5025 OAX7Q Radio Quillamba, Peru heard 
at 1130GMT. 

5955 TGNA Radio Cultural, Guatemala 
heard at 0730GMT some nights. 

5970 OBX4Q Radio El Sol, Peru heard at 
0700 on Sundays. 

>020 OAX4Q Radio Victoria, Peru at good 
strength with full identification 
0648GMT. 

>090 LRY 1 Radio Belgrano, Argentina 
mixed with VL16 at 1000GMT. 

>115 ZYC7, Radio Tamoio Rio de Janiero 
opening at 0900GMT. 

>165 XEWW Voz Americana Latina, Mexico 
fair to good at 0530GMT. 

*510 YVXJ Radio Barquisimeto, Venezuela 
good at 1100GMT. 

•570 OAX7F Radio Nacional, Peru at 
0950GMT. 

680 YVWL Radio Monagas, Venezuela 

heard at 1000GMT some nights, mixed 
with VLH9. 

RECENT VERIFICATIONS 
ERU: Radio del Pacifico in Lima has 
onfirmed our reception by airmail with a 
ard which gives the power on 4975KHz as 
KW, and the callsign as OCX4H. We received 
ne station with English gospel programs 
round 0255GMT, but it can still be received 
n their alternative channel of 9675KHz, 
allsign OAZ4L, and the power of 5KW. 
eception should be possible at 1200GMT 
ccording to Ray Shiffer the Engineer of 


iiiiiMiiiiiiiiiiiimuiiuiiimiii 


Radio del Pacifico. The station address is 
Apartado 4236, Lima, Peru. The verification 
card shows a map of Peru with a cross in the 
centre. 

DENMARK: Radio Denmark, Copehagen, has 
confirmed our reception on 1 1895KHz with 
an airmail card which pictures the Radiohouse 
Aerial Tower. The modern Radiohouse in 
Copenhagen, houses the studios for both the 
domestic and short-wave services. When we 
visited the station in 1969 we found they had 
a delightful cafe on the roof under this huge 
aerial array, which is used to relay programs 
to the transmitting site outside Copenhagen. 
TRUCIAL OMAN: Bob Padula, Melbourne, 
has confirmed reception of Abu Dhabi 
Broadcasting Service on their new short-wave 
frequency of 4988KHz. The station sent a 
stencilled letter with date, time, and 
frequency typed in, in response to a report 
which included return postage. 

ECUADOR: Radio Luz y Vida has verified 
Chris Davis of Featherston, NZ, for a report 
on reception on 4825KHz. The reply came in 
the form of a letter, postcard and stamps, and 
was signed by the manager, Ernesto Jimenez 
LESOTHO: The Voice of Lesotho at Maseru 
is another station which recently verified Bob 
Padula. The verification card, for reception on 
4800KHz, showed a picture of the national 
flag in colour. Verification was sent airmail, 
following a reception report which included 
return postage. 

BRUNEI: The reception of Radio Brunei on 
7215KHz is difficult in Melbourne, but the 
station has been verified by Bob Padula on 
this frequency. The station issued a card 
showin a mosque and also sent along its 
program schedule. 

GIFTS FROM PARIS 

The ORTF, PO Box 9516, Paris, is giving a 
pennant to listeners who send a correct 
reception report. The station is also asking for 
letters from listeners, and the senders of the 
best of these each month receive a copy of a 
Larousse Encyclopedia. 

English broadcasts from Paris are received 
at 0515GMT on several frequencies including 
11930, 11920, 7255 and 7155KHz. Another 
transmission at 2015GMT is well received on 
15295 KHz. 

NEW CONGO FREQUENCIES 

Radio Kinshasa appears to be operating 
around the clock on 15245KHz. Another 
frequency, 11864KHz, appears to be a new 
one. The station has also been heard using 
9660KHz at 0400GMT. Broadcasts on 
4880KHz are observed from 2045GMT. 
Regional stations are Radio Bukavu on 
4839KHz, heard at 1800GMT; and Radio 
Kisangani, 6085KHz heard at 0400GMT. 


lotes from readers should be sent to Arthur Cushen, 212 Earn Street, Invercargill, New 
ealand. All times are GMT. Add 8 hours for WAST, 10 hoursfor EAST, and 12 hours for NZ. 


The station verifies reports of Radio 
Kinshasa with a stencilled letter written in 
French. 


NEW FEBC STATION Additional 
information has come to hand concerning the 
closure of the FEBC Gospel Stations in 
Okinawa and their transfer to a new 
transmitting site. ‘ Sweden Calling DXers” 
says the present KSBU transmitter on 
850KHz from Okinawa will be replaced with 
one of a similar power located on Cheju 
Island, a territory 250 miles from Shanghai, 
and off the coast of South Korea. Broadcasts 
will be directed mainly to Communist China 
and the Koreas, though a news release from 
the FEBC states that there is a clear signal 
path to Japan, leading one to believe that 
transmissions will be directed there too. 


RADIO LIBERATION 

The clandestine station known as the Voice 
of the Provincial Revolutionary Government 
of the Republic of South Vietnam operates to 
the following schedule, says report in the 
Japanese Short-wave Club Bulletin. 


GMT 

1800-1830 

2200-2230 

2230-2300 

1400-1430 

1430-15.00 


KHz Language 

12000, 10050 French 

10050,9920,7400 English 
10050,9920,7400 French 
12000,9920 French 

12000, 9920 English 


The station has been verified by sending a 
reception report to Radio Liberation, c/- 
Bureau d’Information du GEP de la RSVN, 
39 Avenue Georges Mandel, Paris 16E, 
France. 


BROADCASTS FROM THAILAND 
Broadcasts from Bangkok for overseas 
listeners are carried on two frequencies, 
1 1905KHz (100KW) and 7115KHz (10KW). 
GMT Service 


English to North America 
French (except Sunday) 

For Thai Forces 
General Service, English 
1025, 1130 Malay, 1200 
Mandarin, 1215 Lao. 

Relay in Thai of Home 
Service 

Programs from the Home Service are 
carried on 9655, 6070, 4830, 923, 830KHz 
2300-1 530GMT in Thai. 


0415-0515 

0530-0630 

0930-1015 

1025-1245 


1300-1400 


BROADCAST BAND NEWS 
ALBANIA: Radio Tirana is reported to be 
using a new high-powered transmitter on 
1457KHz to relay the programs of Radio 
Peking for reception in Europe. Another 
powerful signal from Albania is on 1214KHz 
and this also carries programs of Radio Peking 
for reception in Europe. 

USSR: “New Zealand DX Times” says that 
Russian transmitters in Siberia have been 
observed on several frequencies. The Mayak 
service is on 1025KHz 1630-2000GMT; and 
on 1367KHZ 1300-1600GMT. The Mayak 
program for Eastern Siberia and the Far East 
is on 584KHz to 1100GMT, on 629KHa from 
1500GMT onwards, lOlOKHz to 1400GMT, 
1079KHZ to 1800GMT, 1150KHz to 
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NEW RANGE OF RESISTORS, 
CONDENSERS & POTENTIOMETERS 

The resistors are mainly I.R.C. and Morganite and are in 
• wide range of values from 100 ohms to 3 meg in i, 
I and 2 watt and include wire wound LIST PRICE $9.00 
per 100. OUR PRICE S2.00 per 100. Post and packing 
35c extra. 


The condensers are in most popular grands and include 
Polyester, Paper* Mica, Ceramic and Electrolytic in values 
up to 8mfd. LIST PRICE $11.00 per 100. OUR PRICE 
$2.00 per 100. Post and packing 65c. 


The pots, are all current types and include twitch pota, 
and dual concentric, tandem, tab pots. etc. LIST PRICE 
$12.00 per dozen. OUR PRICE $15$ per dozen. Post 
and package 60c extra. 


fpfg With each lot of resistors, condensers or pots. 
rRtt we will supply one new valve. Type 6U7G. 1T4. 

Regret special nlwt In reabtart, pets and condensers 
cannot be supplied. 



NEW 25 WATT 
P.A. AMPLIFIERS 


Tbeat amplifier* are suitable for installation In club*, school*, 
restaurants, factories, etc. Wherever the amplification of 
speech or music is required. 


$63 


Freight 
extra * To0< 


Nominal power 25 
with 


radio 


SPECIFICATIONS 

watts. • Inputs two microphone and 
separate controls and mixing facilities. 
Tone control. • Frequency response 30 to 18,000 CPS. 

• Output impedance Line output (100, 166, 250. 500 ohms) 
or can be supplied with V.C. output (2. 3. 7. 8. 15 ohms). 

• Dimension* Ilia x 6in x Sin. Weight 25W 23lb. Freight 
extra. 


NEW COLUMN SPEAKERS 

Suitable for above Amplifier in walnut finished cab¬ 
inet containing four 8" Rola Speakers Imp. 8 ohms. 
$37.50. NO MAIL ORDERS 







LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated, 6 band 120KC to 
390 Megs. Provision for crystal, $49.50, 
Post N.S.W., 75c; Interstate, $1.25. 


NEW TRANSISTOR 8 KIT SET 

SKCIU PURCHASE ENABLES US TO OFFER TUB Wl SET AT 

t}4M © Complete kit of partg with circuit 

v and full instructions. 

© Eight transistors. 

© Magnavox 5X3 speaker gives excel* 
lent fidelity. 

© High sensitivity, suitable for city or 
country use. 

© Heavy duty battery for economical 
operation. 

DIMENSIONS © Modern design, plastic cabinet with 
9 M i5 w x3 M deep gold trim. 

• Dial calibrated for all States. 

© Available m colours of off-whii:e. red, black. 

Post N.S.W., $1.25; Interstate, $1.75. 

NEW IMPORTED STEREO TURNTABLE 
AND PICK-UP 

3 speed turntable with ceramic stereo 
pickup counter-balanced tubular arm, 
$7.90. Base in teak or walnut, $5.50 
extra. 

Post 50c. 

Turntable and motor separate . $4.50 
Pickup arm and cartridge . . . . $3.50 

NEW INTERCOM KIT AS FEATURED 
IN AUGUST E.A. 

Complete Kit parts including two cabinets 
and speakers as illustrated. 4 core cable 
cane supplied at 25c per yard. 


$19.50 

$19,50. Post 50c. 


At last a breakthrough in the cost for 
high quality portable radio transceivers of 
the walkie-talkie hand-held type. We are 
introducing and offering for sale a fully 
PMG approved 

MIDLAND 

1 WATT TRANSCEIVER 

for 27,240 kHz operation with switch 
provision for two additional channels, tone 
call signal, background noise squelsh 
control, battery voltage indicator, steel 
case with separate cover, good for five 
miles distance communication under 
average field conditions, with penlite cell- 
batteries for 

ONLY $37.50 PER UNIT, 
FULLY GUARANTEED. 

Postage extra. 


BROADCAST TUNER KIT 


$19.50 

POST. 50c 


Complete kit of parts including dial mechanism and zenner 
diode for this I.C. tuner as featured in Feb. E.A. 

(Wired and tested $4.00 Extra.) 


DOOR ALARMS BURGLAR ALARMS 


240V A.C 

$ 12.00 


240V AX. operata® 

$16.00 


Pont ft Pack log $125 extra. Poet ft Packing $130 extra. 
Buzzer $125 extra. Buzzer $1.25 extra. 


146 


ELECTRONICS Australia , September , 1971 






























itiiiiiimiiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiuiiiiiiiitiii iimmiiniii mi mimiiiiimmimiimiiiiiiiimiiiiimiiiiiiiiHmiiimiiiiimiiMiiiiiiiiiiimiimiiiiiiiiiiiitiiiiiimimmimimmiim 


NEW SCHEDULES OPERATING 


MORi-PAPUA NEW GUINEA STATIONS 

[he Administration of Papua New Guinea has recently opened two new stations, Radio 
Madang and Radio Morobe, both of which have been heard in the 90-metre band. Stations now 
in operation are listed below; a further eight are planned. The complete details are as follows: 


KHz Station 

2410 Radio Goroka 

2450 Radio Mount Hagen 

32 20 Radio Morobe, Lae 

3235 Radio Milne Bay 

3245 Radio Kerema 

3260 Radio Madang 

3305 Radio Western District 

3322 Radio Bougainville 

3355 Radio Wewak 

3385 Radio Rabaul 

5985 Radio Rabaul 

6140 Radio Wewak 

1 1880 Radio Central, Port Moresby 


GMT KW 

1945-2130, 0730-1200 2 

2000-2200,0730-1200 2 

0700-1200 2 

0715-1200 2 

2000-2130, 0645-1200 2 

0700-1100 2 

2000-2200, 0700-1200 10 

2000-2200, 0600-1300 2 

2000-2200, 0600-1300 10 

2000-2200,0200-0400,0600-1300 10 

2000-2200, 0200-0400, 0600-1300 10 

2000-2200,0600-1300 10 

0100-0200,0430-0530 10 


Stations are proposed for Lorengau, Vanimo, Port Moresby, Kimbe, Kundiawa, Kavieng, 
Popondetta and Mendi. 


DAVAO CITY STATIONS 


The Philippines is one of the most rapidly expanding radio countries in the world, and 
from the Summer Kdition of the “World Radio Handbook” we find that there are 278 stations 
operating on medium-wave. One of our readers in Davao City, Sister Patricia Noble, has 


supplied us with 
KHz 

a list of the stations operating 
Call 

in that city. 

KW 

GMT 

590 

DXDC 

5 

2100-1605 

640 

DXAW 

10 

2100-1600 

670 

DXRD 

2 

2100-1600 

710 

DXRA 

10 

2100-1400 

740 

DXMC 

5 

2100-1500 

810- 

DXMM 

1 

2100-1400 

900 

DXUM 

5 

2100-1400 

930 

DXMT 

10 

2100-1400 

980 

DXGE 

5 

2100-1600 

1020 

dxf:d 

1 

2200-1400 

1070 

DXKT 

1 

2100-1500 

1230 

DXSS 

10 

2100-1600 

1350 

DXRT 

1 

2100-1200 
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1400GMT, 1376KHZ 1400-1600 and 

1475KHz from 1500GMT. 

IRAN: Radio Mashad is to increase power to 
400KW on 725KHz. Radio Iran has been 
heard on the new frequency of 1430KHz to 
closing at 1830GMT. 

iiMiiiiiiiiiuimiiiiMiiiiiiiiiiiiHimiiiiiiimiitiiiiiiiiiuiiiiiniiiNttiNiiuiiiniyinaiitmi 

WORLD SERVICE SCHEDULE 

The regular BBC World Service frequencies 
and schedules are unchanged from those of 
June, 1971 which appeared on page 139 of 
our June issue. 

iiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiuniiimiiiiiiiiiiiiiHiiiiiMiiiMiimiiiiiii 

FLASHES FROM EVERYWHERE 

AFRICA 

EGYPT: “Canadian DX News” says that 
Cairo, after a series of tests, has decided on 
11630KHz for its French and Arabic 
transmissions to North America. These 
transmissions can be heard from 0100 to 
0245GMT. 

SEYCHELLES: ELBA Seychelles has 

reorganised its English programs. For its 
transmission 0130-0300GMT the frequency is 
I 1920KHz. The evening transmissions remain 
on 15265KHz, but the programs are now 
heard from 1 500-1645GMT. There is also a 
daily test transmission directed to the Middle 
East 1700-1800GMT on 15260KHz. 

ASIA 

SYRIA: Radio Damascus now broadcasts to 
Europe and the programs include one in 
German at 1730GMT, in French 1800GMT, 
and in English 1930-2 100GMT on 9655 and 
I 5165 KHz. Reception is good on 151 65 KHz. 
A verification from Radio Damascus is rather 
rare, but one has been received after 80 days. 
AFGHANISTAN: Radio Afghanistan, PO Box 
544, Kabul, now broadcasts in German at 
1730 and in English at 1800-1830 on 15265 


and 17755KHz. The station now also sends a 
pennant with verification. 

LEBANON: Radio Beirut has made a change 
for its broadcasts to South America. These 
can now be heard in Spanish 2300-0100GMT 
on 15265 instead of 11810KHz. 

IRAN: Radio Iran at Teheran is now using 
several frequencies for its international 
service. These include 1325 KHz on 
medium-wave and also 7044, 12176 and 
15084KHz. The programs include Russian 
1730, Turkish 1800, Arabic 1830, German 
1900, French 1930 and English 2000. A 
program for Iranians abroad is 
2030-2130GMT. 

LEBANON: Radio Beirut schedule for 
overseas broadcasts is: 

GMT KHz 

1830-2030 17830 

2300-0100 15355 

0130-0400 11970 

English news is in the periods 1830-1900 
and 0230-0300GMT. 

MEXICO: Radio Mexico station XERMX, 
received on several frequencies over the last 
few months, now seems to be established on 
regular channels. The frequencies used are 
21705, 17835, 11770 and 9705KHz. Our 
reception has been best on 21705KHz, from 
around 2100 to close down at 0300GMT. 
COSTA RICA: Radio Capital is a new station 
operating on 4832KHz from San Jose. The 
station is using the same frequency as Radio 
Reloj, which we reported some weeks ago. 
Station identification also refers to “Sistema 
Radiofonicos HB” and has the same mailing 
address, which is Apartado 341, San Jose. The 
station has been heard around 0600GMT, 
while Radio Reloj is now using 6006KHz at 
the same time. 

GUYANA: Radio Guyana has been observed 
on 3290KHz with its broadcast from 
Georgetown. This frequency replaces 
3265KHz. The station announces the Guyana 
Broadcasting Service when it opens 
transmission at 0912GMT. Q 


macpaths 


r SEPTEMBER 
SAVINGS 

PRINTED CIRCUIT 
BOARDS 

COPPER CLAD 

Fibre Board Fibre £lass 

6” x 3“ 40c ea. 70c ea. 

6” x 6“ 60c ea- $1.35 ea. 

9" x 6“ 72c ea. $2.00 ea. 

12” x 3” 60c ea. $1.35 ea. 

12“ x 6” — $2.70 ea. 

12” x 12” $2.10 ea. $5.00 ea. 

ETCHING KITS 

For above boards, kit comprises — Ferric 
Chloride, Bitumous paint, resin, Brush and 
instructions. 

$1.70 

SILICON ELECTRICAL 
INSULATING GREASE 

34oz Tubes, 

$1.00 

PLAYMASTER MUSICOLOUR KIT 

E.A., October, 1969. 

$45.00 

PLAYMASTER 127 

E.A., November, 1969. 

$53.00 

PLAYMASTER 128 

E.A., January, 1970. 

$95.00 

PANBRAKE METAL FOLDER 

Invaluable for design prototypes, model 
shops and hobbyists in every field where 
light sheet-metal work is used. 

Folds — aluminium to 13 gauge, mild steel 
to 21 gauge. 

$25.80 

HAND NIBBLING TOOL 

Cuts round, square or irregular holes, 
capacity-stecl to 18 gauge aluminium or 
copper to 16 gauge. Punching bakelite 
plastics, etc. 

$6.50 

CHASSIS PUNCH KITS 

In wooden carry case. 

$7.50 

COILMASTER 

This hand-operated, coil-winding machine 
will produce self-supporting universal and 
honeycomb coils. Also solenoid, single¬ 
layer, etc. Three came, l/8in, 3/16in and 
Viln throw, are included with each. Using 
these in various combinations with four 
gears supplied and using different sizes of 
wire from No. 22 to No. 40, many types 
and sizes of coils can be made. 

$15.95 

ALL PRICES INCLUDE 
SALES TAX and POSTAGE 


208 LIT. LONSDALE STREET 
MELBOURNE. 3000 
Phone: 663 3731 
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Finishing your surfboard 


The equipment you will require includes: a 
sharp pair of scissors; a roll of one-inch 
masking tape; a roll of two-inch masking tape; 
a disc power sander (alternative: flexible 
sanding block with wet-and-dry paper plus lots 
of time and elbow grease) rubber squeegee; 
several tin cans (at least 2‘/ 2 -pint capacity); 
Stanley knife; screwdriver (about Vi-inch 
blade); some 80 grade resinite sanding paper; a 
2 to 3-inch paint brush; some 320 grade wet- 
and-dry paper; a spraypainter’s face mask; and 
a Dreadnought file. 

Materials you will need include: laminating 
resin, finishing resin, hardener, fibreglass cloth 


4 —Now pick up the oJges of the cloth and lay them back 
over lie board. Saturate them with the remaining resin. 


1—Using some one-inch tape, mask off a line on the 
bottom or the board about 1 Vi to 2-inches away from the 
board's edge. This allows for an overlay between the top 
and bottom layers of fibreglass and gives strength to the 
rails. A strip of two-inch tape should be laid on smooth 
behind the one-inch tape. This gives enough distance to 
stop the resin from running on to the bare foam during 
application. 


3—Mix up 1 'h to 2 pints of laminate resin with an 
appropriate amount of hardenor (see general 
instructions) for weather conditions. If you want a colour 
add it to the resin now. Pour about three-quarters of this 
amount on to the fibreglass. Then squeegee the resin 
over the doth to eliminate all air bubbles. Lengthwise 
strokes should be used. When no more shiny spots exist, 
the excess resin can be squeegeed off. If done properly 
the cloth should just be visible in the resin. 


5—Then pull the edges down and squeegee off the 
on the top of the board. The upper part of the 
be squeegeed down at the same time. Now the 
part of the edges can be lapped under the board's 
and squeegeed flat into place. Be careful not to gi 
the tape line on to the raw foam. When finished wa: 
squeegee and your hands in either acetone or hot 
water. 


For the Modern World readers who have been following the surfboard building 
article, we describe here how to apply fibreglass and finish your board. This step 
takes great care and patience, so read the instructions carefully before starting. 


6—After the fibreglass has hardened (your resin supplii 
should be able to give you an idea of the approximal 
time required), trim off the edges of the cloth at the tap 
line. A Stanley knife should be used for this (with 
straight blade). Cut as gently as possible to avoid cuttir 
into the foam. 


The most important part of building a 
surflboard. according to the pros, is the 
glassing. And here, before we get into the detail 
work, a few general things should be 
mentioned. 

First off we should take a look at the 
chemicals and mixture proportions used. Few 
board manufacturers will discuss what 
proportions they use. One very good reason for 
this is the advice given for a mix ratio today 
may be absolutely no good for tomorrow 
because of varying weather conditions. So the 
simplest thing to do in order to save much grief 
and strife is simply not to say anything specific 
about either today or tomorrow. 

Mixing your resin and hardener is more of 
an art than a science. And in an art it is the 
experience which counts whereas in a science 
we can usually find the answer on a chart or in 
a set of tables. 

From personal experience we would say the 
best counsel you can obtain here is from the 
technical representative of the firm whose 
products you are using. These people have 
enough information to cover the majority of 
situations with little effort, whether you live in 
Darwin or Hobart. 

Mixture ratios are dependent upon the 
weather — more particularly temperature and 
humidity. With the wrong mix at a high 
temperature you may find the resin hardens 
almost as soon as it hits the board — so you 
have a tin can attached to the board by a 
column of plastic for a fin. Or. if the 


temperature is too cold the resin never hardens 
properly and is doomed to remain slightly soft. 

A high humidity can result in the resin 
turning “milky’’ in appearance. 

So the best thing is to do your glassing on a 
warm, dry day — away from any breeze 
which could kick up some dust. 

You can use a pair of sawhorses or a couple 
of “T” supports anchored in the ground or in a 
heavy base for the glassing operation. 

I he larger the area the better, if you do not 
have a dust-free well-ventilated spot. This 
is needed to dissipate the fumes from the resin 
which can be toxic if confined to a small space. 


2—Lay the fibreglass cloth on the board. Trim it to fit 
along the overlap line with about half an inch excess. 
Use a sharp pair of scirrors in trimming away surplus 
material. 
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(6 or 8 ounce is normal), colouring (if desired), 
and fin blank(s). 

The quantities will vary from board to board 
but you can count on using about VA to 
2 pints of laminating resin for each base coat 
(top and bottom) and tiller coat (total of 8 
pints) and about half a pint of finish resin for 
each coat (top plus bottom). 

Fibreglass in about 27-inch width is 
normally used with enough length to leave a 
couple of inches extra at each end of the board 
(plus any extra for deck pad. if desired). 

As usual, care and patience are the keys to 
success here. Read over all the instructions 
following before proceeding. And. if you are 
going to be working on a floor, cover the 
working area with several thicknesses of 



7—Now tape up the deck (top) of the board and, using the 
method described in steps 1 to 6, glass the top of your 
board. 



8—Now mark off the position of your fin(s) with a pencil. 
The width and length of the rout hole(s) for the fin(s) 
should coincide with the dimensions of the blank fin(s). 
Cut out the rout hole(s) with a Stanley knife. The cut 
should be to a depth of about one inch. Pry out the foam 
with a suitable size of screwdriver. It is important to 
have the precise width here in order to give strong 
support to the fin(s). 



—Place the fin blank(s) in the rout hole(s) and place 
fibreglass rovings on either side of the blank(s) at the 
base. The rovings should be packed in as tightly as 
possible to form a strong gusset for the fin(s). 




12—Next sand the fin into an aerofoil shape taking care to 
keep the foil line as even as possible on each side. You 
have to watch both the vertical and horizontal cross- 
sections. The vertical should taper off in about the last 
third of its length for a normal flexible fin. The horizontal 
should be thickest about one-quarter-inch back from the 
leading edge and then taper smoothly to a thin trailing 
edge. 


13 —Now rub the board back on all surfaces using the 
worn disc from the sander (or the old paper from your 
sanding block efforts). This is done dry and should cut 
down a lot of the sanding marks from the power sander. 


15—Tne finish coats of resin are now to be applied. Mask 
off the board along the centreline of the rail using 2-inch 
masking tape. This should be allowed to hang straight 
down so excess resin will run right off the board. Mix up 
a half pint of finishing resin with the appropriate amount 
of hardener. The resin should be applied with a brush. 
Take care to see no brushmarks are left in the surface. 
Once the first coat has dried and hardened, turn the 
board over and mask it again to do the opposite surface. 
If there is any ridge left along the tape line smooth it off 
with a Dreadnought file and then sand very lightly. 

If you wish, you may now polish your board's surface. This 
is a two step procedure using either a rotary (disc) 
polisher or the old arm polisher. First a coat of cutting 
compound is applied. Then the polish is put on. But since 
this step is usually done by manufacturers only for 
showroom appearance, you can eliminate this step and 
get in some surfing instead — by this time you deserve 
it 


newspaper before you create a miniature 
mountain range from resin drippings. 

For removing resin from yourself and other 
objects (before it dries or you become 
plasticman) use either acetone or hot. very 
soapy water. 

The best of luck, and let us know how it all 
comes out if you make a good one. ® 


10—Using a laminate resin mix, saturate the rovings on 
each side of the fin(s). Then use someone-inchmasking 
tape to align the fin(s) into proper position so it (they) 
will be set right when the resin hardens. It may be best 
to apply the resin with your fingers so you can keep the 
rovings in place easily. 

Once the rovings have hardened you are ready to apply the 
filler coats of resin. Use the same masking techniques as 
shown in picture 15. Note a brush is used to apply the 
resin rather than a squeegee. Keep the coat of resin as 
smooth as possible and free from runs. You can do the 
top first and the bottom second. 


11—After the filler coats have hardened, sand the board 
top and bottom using a disc sander with 80 grade grit 
resinite paper. Arm sanders may use a flexible but firm 
sanding block. Now is the time to test your face mask as 
the fibreglass particles can wreak havoc with your 
respiratory system (as well as itch where they contact 
your skin). Be sure to eliminate any runs or uneven spots. 


14—Next using 320 grade wet-and-dry sandpaper, sand 
down the board completely again but this time using 
water. Allow it to dry thoroughly before the next step. It 
is also a good idea to wipe it off with a lintless cloth to 
make sure there are no fibreglass particles or dust on it 
just before the next step. 
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AMPLIFICATION 



136 VICTORIA ROAD MARRICKVILLE - 51-3845 


KAISE 


VOLT-OHM-MILLI AMMETER 


MODEL SK-100 



ptr V®» DC 
lt,M» Otae nr Toil AC 
CATIONS: 

• DC Volt*: 0.6. 3. IX 60. 300. 600. 1200V. 

• AC Volt*: 6. 30, mjft 1200V. 

• DC Current: 12uA* JOftiA. 6mA, 60mA. 
SOfeaA, I2A. 

• AC Current: 12A. _ . 

• Resistance: 20K olima, 200K ohm*. 2M 
whwt. 20M qIiim. 

• Dedbelt: Minus 20 to plus 17. 31. 43. 51. 
63. 

• Accuracy: DC ptu* minus 3%. AC plus 
minus 4% (of fun *c*le). 

• Overload Protected by Dual Silkondiode*. 

• Double-levelled plus minus 2% Meter. 

• Plus minus 1% Tempers turc HUs b i lised Flint Res i t or *. 

• Polarity Changeover Switch. 

O Scale with Mirror. 

Prim 994.79. Pot 75c. Interstsle SI .00. 


MODEL SK-44 
3SK OHMS PER VOLT D.C. 
19K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.6. 3. 12. 60, 300, 
600. 1200. 3000. 

A.C. Volts: 6, 30. 120. 300. 1200. 
D.C. Current: 30uA, 6mA. 60mA. 
600mA. 

Resistance: 10K ohms, 1 M ohms, 
10 M ohms, 100 M. 

Decibels 20 cps plus 17. 31. 43. 
37. 63. 

OVERLOAD PROTECTION. 
SPECIFICATIONS 

Post 50c. Interstate 75c. 

Slt.2f 


MODEL SK-24 

UK OHMS PER VOLT D.C, 
It* OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.25, Z3. 10, 50. 

250. 1000. 

A.C. Volts: 10, 50. 230, 1000. 
D.C. Current: 30aU, 23mA. 

230mA. 

Resistance: 7K, 700K, 7 Met. 
Decibels: Minus 10 epe plus 22 
(at A.C./10V) plus 20 cps plus 
36 (at A.C./50V). Upper freq. 
limit 7 Kc. 

OVERLOAD PROTECTION. 
913.90. 


G.D.O. UNITS 

Post: N.S.W. 50c. I'state 75c. 
T.E. 15 Transistorised, 7 Band. 
360 Kc to 279 Megs. 

$43.50 







VALVE TESTER 

Test all valves, diodes, rectifiers, 
checking filaments, shorts. Merit 
on direct reading. Good-bad 
meter. Complete with tube chart. 

$31.75 

Pack, and Post. SI.25. 

PANEL LAMPS 

6.3V. .3A. Pkt. of 10, 75c 



SPEAKER SPECIALS 



TYPE 

SIZE 

IMP WATTS 

PRICE 

12WR DC 

12" 

800 

10 

$9.75 

12P2 SC 

12" 

2.7 

8 

$7.50 

12W SC 

12" 

15 

10 

$9.75 

10P SC 

10" 

2.7 

8 

$6.50 

10P SC 

10" 

15 

8 

$6.90 

10WR DC 

10" 

33 

10 

$8.90 

8WR DC 

8" 

33 

10 

$7.90 

8WR DC 

8" 

2.7 

8 

$7.90 

8plx DC 

8" 

3.5 

9 

$6.00 

8pix DC 

8" 

15 

9 

$6.90 

8 P1 SC 

8" 

15 

7 

$5.50 

6plx DC 

6" 

15 

6 

$5.90 

6pix DC 

6" 

33 

6 

$5.50 

Gplx DC 

6" 

3.5 

6 

$5.50 

6P2 SC 

6" 

15 

6 

$4.00 

6PI SC 

6" 

3.3 

6 

$3.50 

6" X 4" 


15 

5 

$3.75 

6" x 4” 


33 

5 

$3.25 

S SSC 

5" 

7 

4 

$3.00 

5 SSC 

5" 

33 

4 

$2.90 

S SSC 

5" 

15 

4 

$3.00 

4TSC 

4" 

22 

3 

$2.00 


AMPLIFIERS 
PUBLIC ADDRESS 
RANGE 
240V-AC 



MINIATURE PA AMPLIFIES 
lit WATTS OUTPUT 

Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing 
P.P. EL-84 output. Price $49.50 
30 Watt As above. EL-34 

P.P. $913$ 

Public Address Range. 

All models available with either 
multi-tapped 600 ohm line or 15 
ohm Yoke Co£L 



P.A. SPEAKERS 

8 WATT. 

8in Units in Waterproof 
Projection Homs. 

15 OHM Voice Coils. 

Price $16.15. 

Line Output Transformers to suit. 

$1.75 extra. 

SPEAKER COLUMN 

VINYL COVERED — BLACK 
33in x 10 in x lOin. Complete 
with 4 heavy duty 6in Speakers. 
25 watts— 4, 8 or 16 ohms. 

$32.50 

MICROPHONE 

STANDS 

Floor Model. 6ft adjustable with 
heavyweight cast-iron base. 

$11.75 

TABLE MODEL. S3.S0 

PANEL METERS 



Clear Ftasdc Flush Moundau 
mho. 21ns, 3las, Aina. 

Full range available. 

From 50uA—10A DC 15 VDC, 
300 VDC 300 VAC VU sad J. 
Also 

Edge Mtra. 

VU—Stereo Balance. 

Send for price list. S.A.E. 

SELSYN MOTORS 

Differential type. 

50V. AC 50 cps. $5.75. 



BENDIX B.C. 221 

rrtcaeacy Meter, 123 KC—20 
MCS. Complete Calibration book 
—100 KC crystal. 240 V AC 

BuSd NEW.979. 

USED GOOD ORDER .. $49.5# 

INSTRUMENT CASES 

Sloping Front. Hammertone Finish 

9” x 6Vi” x 7W.$4.75 

7” x 6V4” x 7W.$4.45 

6” x 6” x 6”.$4.20 

SOLDERING IRON 

240V. AC. 30 Watts. Lightweight 
2Vioz. Heating time 1-8 mins. 

$7.25. 

FOLDED 
ALUMINIUM 
INSTRUMENT 
BOXES 


5" x 3" x 2" 
6” x 4” x 2” 


$2.25 

$2.75 


Metal Speaker Boxes 

6in and 8in sloping front. Suit 
wall or desk. $4.00. 

Pack and Post, 50c. 

NEW GRAMMO 
MOTORS 

240V. A.C. 

3 Speeds, $2.75. 

Post: 40c. 

VERNIER DIALS 
8:1 Ratio 

3in.$2.95 

4in .$7.25 

PORTABLE FIELD 
TELEPHONES 

Magneto powered—complete with 
handset and sturdy metal carry 
case. $9.50 each or $18.00 per pr. 

CRO TUBES 

DG4-1 Philips 1". $6.75 

5JPI Dumont 5” .. $8.75 

DP 16-22 Mullard 6” x 2” $7.75 

3API 3” $2.75 

ACR10/WCR139A 3” .. $3.00 

3BPI. Shield and socket, 3” $12.00 


HIGH-FIDELITY 
TWIN CONE 
SPEAKERS 

Aust. made. 8 to 16 ohms. 

6in.$9.95 

8in .$10.75 

lOin.$11.95 

12in.$12.75 

Postage: 

Interstate 80c. 

N.S.W., 50c. 
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GUITAR 

AMPLIFIERS 

14-watt, 4 Input*. Bate and Treble 
Boost. 2 Twin-cone Speaker*. 
P-Watt 4-Otaanel. Bate and 
Treble Boo*. Two Twin-cone 
Speakers. M3.83 

35 WATT 

4-Channel, Baca and Treble Boost 
4 Twin-cone Speakers, $119.04. 
Vibrato with foot control and 2 
preact control! for frequency and 
intensity. 814JH extra cm above 
modeia 

14 watt, etc.$49.54 

17 watt. $83.15 

35 watt.$119.44 

New Magnavox 8-30 
Speaker System 

Ref. Jan. *71 E.A. 

1.6 c. ft. 8 ohms and 15 ohms. 

Oiled Teak Formica Veneer. 
Complete, ready for use .. $60.00 
8-30 speaker only . . $18.50 
3TC Tweeter only $4.25 

Fully built Cabinet only $35.04 



■I 

MULLARD 

MAGNAVOX 

Designed bookshelf enclosure with 
6WR twin cone and 3TC tweeter 
$26.75 ea. 

Super bookshelf encloaure with 

2 I 4 WR.$36.7f **. 

Hi-Fi enclosures with Magnavox 

IWR or Bola Cl MX .. 8 watts 

RMJ. 836.75 en. 

With 2 s SWB or 2 V 8CMX 

15 watta .*4M4 a*. 

With 12WR—10 Watta 
$45.44 w. 

8 or 15 ohm* available. 

ATI cabinets arc constructed of 

Pineboard and Veneered with 
Oiled Teak Formica and are com- 

? lete with crossover network — 

weeter — laaeibond packing. 

PLAYMASTER 127 
STEREO CONTROL 
UNIT 

For tape replay, Magnetic. dine, 
and crystal cartridge Input. Radio 
fully dmcribed Mow. 44 lam XJk 



KIT SIT $49.50 

WM mi T«M WJl 

_ Pte* MK» Tote 73c. 

121 

STEREO AMPLIFIER 

M Watte t*r cta a iw l 
Kh oet .. _$89.40 

Wired and Tested .. 814M4 


50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 


U. ;Mr mi Ai 

includi 


Wired aau Tested. 

SI 14.00 


GUITAR AMPLIFIER 
150 WATT 
SOLID STATE 

Multi-purpose wide range fre¬ 
quency response. 2 Channels. 4 
inputs, separate Bass and Treble 
Controls, also separate volume 
controls. Can be operated Mono 
or Stereo. Black Vynex covered 
Carry Cabinet 

$175.00. 

ALL SILICON 
TRANSISTOR 
SOLID STATE 
STEREO AMPLIFIER 



240V AC powered, • watt* RMS 
per channel inputs for magnetic 
ceramic, and crystal cartridge, also 
recorder and rtdlo tuner. Hi-Fi 
frequency response speaker match¬ 
ing 4-16 ohms. Size 10 Vi In g 6VSin 
x 3V$in. Attractive oiled teak 


$54.00 


Rotating Distress 
Emergency Beam 


Red, Blue, Amber 
—Visibility Vi mile. 

12V D.C, operation. Waterproof. 
Complete with heavy duly suction 
Cap. Size 3V*in dia. x 5V*ln. 
85.75. 

Pack and Post. 35c 

PLATFORMS 

Teak Platforms, suit above 
changers, $9.40. Fully moulded 
timed Perspex covers, suit plat¬ 
forms 17Viin x 13V$in x 4in 
BLANK PLATFORMS. 
_ $8.50 _ 

HI-FI STEREO 
HEAD PHONES 



DELUXE MODEL WITH 
INDIVIDUAL TONE CONTROL 


$12.95 


ADD 8 ohms 
Standard model $6.50 

20—12000 cps .. . 

Pack and Post 35c. 

TOP QUALITY AUST. 
MADE SPEAKERS 

12in Woofer 50 watts RMS $42.95 
12in Woofer 20 watts RMS $24.25 
12in Woofer 15 watts RMS $22.00 
12in Twin Cone 15 Watts 
RMS.. $19.00 


WIDE BAND OSCILLOSCOPES 


TUTTICAL AXIS 

Deflection sensitivity Cal 1 ke> 
0.1 V p-p/caa. 

Frequency Characteristics. 1.J cps 
—13 MC 

Input Impedance, 2 M ohms 25pP. 
Calibration Volta** IV p-p/caa. 

HORIZONTAL AXIS 

Deflection Sensitivity 0.9V p.p /cm 
Frequency Characteristics 1.3 epe 
—800 KC 

Input Impedance 2 M ohms 20 pF. 
Sweep Osclllator^(5^ Range) 10 epa 

Synchronisation Device* Internal 
CPoahhre and Negative, External). 
Power J40v AC 50/60 cpa. 
Cathode Ray Tube 3XJFIF. 

3-inch $119.75 



TV BOOSTER 

244 V.A.C. Especially design ad for 
fringe area reception. Also up to 3 
TV seta can be operated oft com¬ 
mon aerial for improved signal 
strength. 

$15.95 

Feet Free 



AUDIO GENERATOR 

De Luxe Model—TF.22D. 
Freq. range. Sine 20 cps—200 KC. 
SO, 20 cps—25KC. Output Voltage 
Sine 7V, SQ. TV P.-P. Output 
Impedance 1000 ohms Acc. 5 per 
cent. 4-range attenuation. 

1/1. 1/10, 1/100, 1/IK. Printed 
circuit. 240V A.C. 

$42.95 

SIGNAL GENERATOR 

De Luxe Model TE20D. 

Freq. Range 120 KC—500 Mac 
7 Bands. Accuracy 2 per cent. 
Output 8V. Provision for Xtal. 
Suitable for self-calibration Mar¬ 
ker generator. Primed circuit. 
240/V.A.C. 


$35.75 


STEREO RECORD 
CHANGER 

CI09 — MA65 — MA70 — MA75 



Currant modal*. 4 speeds, auto¬ 
matic or manual operation. 
Standard model.824.50 

Ceramic cartridge. Sapphire Stylus 
Standard model with 121a turn¬ 
table $54.44 

Deluxe model with 12in turntable. 
Cueing device, Ceramic cartridge 
Diamond Striae .. ., .. $44.44 
Deluxe model as above with — 
adjustable counter balance. 2 
spindles, calibrated . stylus pressure 

control added.$44 54 

Deluxe model as above with !2in 
Diacaet Heavyweight Turntable. 4- 

S ile Shielded motor. Suitable for 
agnetie cartridge .. $M.f« 

Tbe latter two record-chanter* can 
be supplied with magnetic cartridge 
and diamond atylus at 814 extra. 


MODEL TE-65 
V.T.V.M. 

D.C. V 0-1.5-5-15-50 150-500- 
1,500 V. Rms. A.C.V. 0-1.5, 5.5- 
15-50-150-500-1,500 V. Rms. 0-1.4- 
4-14-400-1,400-1,400-4.000 V. P.P. 
Resistance: RX10, 100.1K, .10K, 
.100K. 1M. 10M. Decibel—lOOdB 
minus-plus 65db. 

240 V.A.C. 

$43.75 

TECH, P.V. 58, $44.50. 



15" PIONEER 

13ln Pioneer Low Frequency 
Speaker. Imp. t ohms. 

Power. 30 Watta. R.M.S. Designed 
especially for use with Bass Guitar 
of Electric Organ. Also ideal 
for Stereo Woofer Speaker. 

$30.00 

T.E. 46 
RESISTANCE 
CAPACITANCE 

Bridge and Analyser. 
Capacity 20pf to 2000mfd 
stance 2 ohms to 200 


Also testa power factor, leakage, 
impedance, transformer ratio, in¬ 
sulation resistance to 200 mega, 
at 600V. 

Indication* by eye and meter. 


$53.75 


STEREO RECORD 
PLAYER 

240V. AC—4 speeds—ceramic cart¬ 
ridge. Separate motor, 7” turn¬ 
table, pickup arm and rest. $7.90. 
Post 50c. 

Mounting platform available— 

$5.50. Post 40c. 

8 TRACK STEREO 
CARTRIDGE 
TAPE PLAYER 

240V. AC. 8 Watts RMS per 
channel. Solid State. Provision for 
radio tuner and stereo record 
player. $79.00. 
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NEW PRODUCT 

BY 

YUNKER ELECTRONICS 


TYPE 185U 
UNIVERSAL COUNTER 
TYPE 185F 
FREQUENCY COUNTER 


FEATURES: 

• Frequency 10Hz to 185MHz. 

• High input sensitivity. 

• Fast warm up oven controlled 
5MHz standard. 

• 7 digit latched display with fast 
store transfer. 

• Excellent serviceability by plug-in 
circuit boards. 

• 6 month guarantee. 

• Designed and manufactured in 
Australia. 

• Cheapest counter of its class in 
Australia. 


* 


8 5 6 6 2 




YUNKER ELECTRONICS 


757 GLENFERRIE HOAD, HAWTHORN, 
VIC., 3122 PHONE: 81 2818 




$C66p buy 

MAIL ORDER SPECIAL 
Limited quantity only 

• PONY CB 16.1 WATT 

• 9 TRANSISTOR 

• SUPERHET 

• METAL CASE 

• P.M.G. APPROVED 

• BATTERY METER 

• XTAL RX & TX 

ONLY 



EACH includes 15% tax. 
Plus 5c. Post 


PETER SHALLEY 

127 YORK STREET, SYDNEY 
Phone 29-3767 — 29-7021 
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CORRESPONDENTS 


rEST EQUIPMENT: I am interested in 
)uilding a sweep generator with marker, an 
RF signal generator (valve), a square-wave 
generator, and a capacitor tester (magic eye). 
Dan you supply literature, with wiring 
iiagrams, on these subjects. (I.P., Coopers 
3 lains, Qld.) 

5 We have described a number of sweep 
generators, some with marker facilities, but 
/ou have not stated what frequencies you 
vish to cover. If you can write again, telling 
is your exact requirements, we may be able 
o help you. Our last valve RF signal 
;enerator (File No. 7/RO/27), published in 
ieptember, 1960, is a six-band design 
overing from 160KHz to 90MHz. A 
ollow-up article on calibrating the oscillator 
/as published in November, 1960, and is 
ncluded with the data supplied through the 
nformation Service. We published a 
olid-state AF signal generator which delivers 
ine or square-wave output in September, 
963 (File No. 7/A0/16). We published an RC 
ridge in September, 1963 (File No. 7/B/7) 
'hich uses a magic eye indicator. Copies of 
le articles noted above may be obtained 
irough the Information Service for 20c each. 

RANSMITTERS: I am a high school 
udent, and for a number of years have been 
iterested in electronics as a career. For this 
Jason I have found the “Home Study 
ourse” particularly helpful. I would like to 
cpand my experiments into radio-telephony, 
id any information you can give regarding 
;ences would be appreciated. Also, I am 
ider the impression that unlicensed 
ansmitters below a certain wattage are legal. 

this is so, what is the maximum power 
jtput. (B.J., Indooroopilly, Qld.) 

• Thank you for the kind comments on 
e Home Study Course. We would suggest 
at you follow the course with something in 
eater depth, if you intend to make 


electronics your career. Your impression that 
transmitters below a certain power need no 
licence is completely untrue, although many 
people have this idea. In fact, any transmitter 
capable of transmitting intelligence must be 
licensed by the PMG’s department and, 
except in the case of a radio amateur, each 
and every transmitter must be approved. 
Amateur licences are awarded after the 
applicant has passed an examination 
conducted by the PMG’s dept. Further details 
may be obtained from the Radio Branch, 
PMG’s dept, or from the Wireless Institute of 
Australia. The address of the WIA Queensland 
division is; Box 638 GPO Brisbane 4001. 

CRT WANTED: Could you please advise me 
where I might be able to buy a DG7-36 or 
913 CRT, and also how much it might cost. 
(F.B., Smithfield, NSW.) 

® If you cannot obtain a tube from any of 
the various retailers who advertise in our 
magazine, we would suggest that you contact 
one of the tube manufacturers or distributors, 
such as Elcoma. Alternatively, an 
advertisement in our “Market Place” may 
produce the required answer. 

RADIO CONTROLLED PLANES: I have 
been reading your magazine for about two 
years, but have found very little about radio 
controlled model aeroplanes. I have been all 
over Melbourne to buy printed wiring boards, 
or complete circuit diagrams for RF 
multichannel proportional transmitters and 
receivers. Can you advise me where these are 
available. (E.B., Wantirnia, Vic.) 

® Articles on model control appeared in 
the December, 1965-January 1966 issues (A 
Radio Control System for Modellers, (File 
Nos 3/MC/3-4) and the February, 1970 issue 
(27MHz IC Superhet Receiver, File No. 
3/MC/5). Project reprint material is available 
through the Information Service for 20c each 


article. We cannot assist you with information 
relating to the availability of printed wiring 
boards for circuits which are not of our own 
design. We suggest you join one of the model 
aeroplane clubs in the Melbourne area, where 
established members would possibly be able 
to give you the benefit of their knowledge of 
the subject. 

VALVE DATA: Can you tell me what 
primary impedance is necessary to match the 
ECL80 valve to an 8-ohm load? I have a 
design for a small amplifier, but the only 
specification for the matching transformer is 
“a small output transformer). Is there a 
general formula for finding the necessary 
impedance? Thank you for such a good 
magazine. (P.B., Collaroy Plateua, NSW 
2098.) 

® The information you seek is available in 
the data sheets and manuals published by 
valve manufacturers. In this instance, the 
value of the anode load resistance is shown as 
11,000 ohms. Your output transformer 
should therefore reflect an impedance into 
the primary as close to this value as possible, 
when connected to an 8-ohm loudspeaker. 
There is no general formula for calculating the 
value of such resistances and impedances 
applicable to all cases. When calculating such 
values, valve design engineers have to take 
various parameters into account. 

STARTING OUT: I have just purchased my 
first copy of “E-A” and it has whetted my 
appetitite to build my own stereo system. 
Unfortunately, I know nothing about 
electronics (and therefore am reading with 
interest your home study course) and would 
like your advice. I want to build my own 
system - + hat is, through kits or otherwise, an 
amplifier, speakers, and turntable. I have a 
limited budget, but would like good stereo 
music for a small outlay - if that is possible! 
Also, I would like something I would not 


ELECTRONICS 


AUSTRALIA" 


INFORMATION SERVICES 


IIIIMIIHIHIMIII tlllMIIIIIIIMIIIIIIIIIIII 11111111111111111111111111111111111111111 llllll I lll> 


s a service to readers "ELECTRONICS Australia" is able to offer. 

!) Photographs, dye-line prints and other filed material to do with 
instructional projects and (2) A strictly limited degree of 
Wsonalised assistance by mail or by reply through the columns of 
le magazine. Details are set out below: 

ROJECTS REPRINTS: These cost 50c per project. Prior to Dec- 
pnber 1959, circuits and diagrams only are available. From Dec 
mber 1959 onwards, complete articles are available. No material 
| 3 n be supplied, additional to that already published. Requests for 
hprints will be answered more speedily if they are positively ident- 
ied and not accompanied by technical queries. Materials not on file 
an normally be supplied in photostat form at 50c per page. 
UBSCRIPTIONS, BINDERS, HANDBOOKS etc: These are handled 
y separate departments. For fastest service, send separate orders to 
pe departments concerned. 

HOTOGRAPHS, DYE-LINE PRINTS: Original photographs are 
bailable for most of our projects, from $1 me postage for a 6in x 8in 
ossy print. In addition, metalwork dye-line prints are available for 
lost projects for 50c each; these show dimensions and the positions 
f holes and cut-outs but give no details of wiring. 

ACK NUMBERS: A fairly good selection is available. On issues up 
six months old the cost is the face value, plus 5c surcharge. From 
ven to 12 months, 10c surcharge; over 12 months, 20c surcharge, 
lekage and postage is 10c extra per issue. Please indicate whether a 
TOJECT REPRINT may be substituted if the complete issue is not 
ailable. 


REPLIES BY POST: This provision is made primarily to assist readers 
in matters relating directly to articles and projects published in 
"ELECTRONICS Australia" within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special 
research or modifications to basic designs. A 50c query fee must be 
enclosed with letters to which a postal reply is required; the inclusion 
of an extra fee does not entitle correspondents to special 
consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of 
"Replies by Post" may be submitted without fee and may be 
answered through the columns of the magazine at the discretion of 
the Editor. Technical queries will not be answered by interview or 
telephone. 

COMMERCIAL EQUIPMENT: "ELECTRONICS Australia" does not 
maintain a directory of commercial equipment, or circuit files of 
commercial or ex-disposals receivers, amplifiers, etc. We are therefore 
not in a position to comment on proposed adaptation of such 
equipment, or on its general design. 

"ELECTRONICS Australia" does not deal in electronic components. 
Prices, specifications or other assistance must be sought from the 
appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. 
Where the charge may be in doubt, an open cheque, endorsed with a 
limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, 
should be directed to The Assistant Editor, "ELECTRONICS 
Australia". Box 2728 GPO. Sydney. NSW 2001. 7/71 
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IMPORTED COMPONENTS 

PO BOX 1683P, MELBOURNE 3001 


ALL PRICES 
INCLUDE 

TAX AND POSTAGE 


1N645 

.84 

1N914 

.51 

1N3491 -4-R 

1.75 

1N34924-R 

1.83 

1N3493 4-R 

2.36 

1N36604-R 

1.99 

2N174 

6.09 

2N217 

1.24 

2N277 

2.32 

2N301 

2.66 

2N301A 

3.84 

2N384 

2.88 

2N404 

.78 

2N406 

1.01 

2N417 

1.77 

2N441 

1.80 

2N443 

3.22 

2N456A 

4.20 

2N489B 

14.76 

2N591 

2.20 

2N649 

2.32 

2N696 

1.13 

2N697 

1.17 

2N706A 

1.08 

2N930 

1.80 

2N1038 

3.92 

2N1046 

17.94 

2N1073B 

7.59 

2N1302 

1.01 

2N1303 

1.01 

2N1305 

1.13 

2N1306 

1.32 

2N1307 

1.32 

2N1308 

1.64 

2N1309 

1.64 

2N1546 

5.85 

2N1639 

1.20 

2N1908 

27.74 

2N2147 

3.60 

2N2148 

3.60 

2N2160 

2.40 

2N2188 

2.79 

2N2270 

2.40 

2N2646 

2.19 

2N2669 

6.53 

2N2996 

3.15 

2N3005 

5.32 

2N3053 

2.48 

2N3054 

2.63 

2N3055 

2.63 

2N3525 

3.70 

2N3563 

.90 

2N3564 

1.08 

2N3565 

.86 

2N3566 

1.01 

2N3567 

1.08 

2N3568 

1.08 

2N3569 

1.23 

2N3638 

.90 

2N3638A 

1.13. 

2N3641 

1.13 

2N3642 

1.26 

2N3643 

1.26 

2N3644 

1.13 

2N3645 

1.44 

2N3646 

.90 

2N3691 

.86 

2N3692 

.90 

2N3693 

.86 

2N3694 

.90 

2N3702 

1.01 

2N3703 

.96 

2N3704 

1.77 

2N3705 

1.73 

2N3706 

1.65 

2N3707 

1.14 

2N3708 

.80 

2N3731 

3.17 

2N3819 

1.77 

2N3826 

1.68 

2N4121 

1.04 

2N4250 

1.17 

2N4354 

1.28 

2N4355 

1.65 

2N4356 

1.65 

2N4360 

1.58 

2SB186 

1.50 

2SB407 

3.30 

2SB474 

3.30 


3N140 

2.55 

3N141 

2.34 

20A2 

.78 

20A4 

.92 

20A6 

1.04 

20A8 

1.22 

AA119 

.36 

AB1101 

1.20 

AB1102 

.87 

AC107 

2.28 

AC 125 

.96 

AC 126 

.96 

AC187/188 

2.36 

AC128 

1.05 

AC 132 

1.01 

AC 172 

1.20 

AC187188 

2.36 

AD149 

2.45 

AD161 162 

4.32 

AN1102 

.68 

AN1103 

.60 

AN 1104 

.60 

AN 1105 

.60 

AN2001 

.45 

AN7102 

.90 

AN7105 

.68 

AS 147 

.80 

AS 148 

.76 

AS208 

1.46 

AS301 

.81 

AS306 

.84 

AS307 

.84 

AS308 

.84 

AS310 

.99 

AS311 

.96 

AS312 

.93 

AS313 

.92 

ASY73 

2.12 

ASY76 

2.10 

ASY77 

1.68 

AS216 

3.03 

AS217 

2.59 

AS218 

2.91 

AS220 

.98 

AS221 

2.16 

AT316 

.68 

AT318 

.68 

AT319 

.69 

AT321 

.69 

AT322 

.63 

AT323 

.68 

AT324 

.68 

AT325 

.83 

AT331 

.92 

AT337 

.69 

AT338 

.70 

AT341 

.70 

AT350 

1.14 

ATI 138 

2.66 

AX1101 

1.53 

AX1103 

1.70 

AX1104 

1.86 

AX1108 

1.86 

AX1127 

1.50 

AX 1130 

1.50 

AX1131 

1.77 

AX1132 

1.50 

AX1142 

1.20 

AX1143 

1.58 

AX1144 

1.44 

AX1166 

1.37 

AX6168 

1.98 

AY1101 

.68 

AY1102 

1.04 

AY1103 

1.35 

AY1104 

1.35 

AY1108 

1.65 

AY1110 

1.50 

AY1112 

.69 

AY1113 

.69 

AY 1115 

.60 

AY 1116 

.68 

AY 1117 

.68 

AY 1119 

.60 

AY1120 

.98 

AY1121 

.98 

AY6108 

1.65 


AY6109 

1.65 

AY8108(8103) 

3.75 

AY8109(8104) 

3.00 

AY8110 

6.22 

AY8111 

6.75 

AY8112 

6.75 

AY8135 

5.40 

BA100 

.44 

BA102 

1.46 

BA114 

.39 

BC107 

.83 

BC108 

.76 

BC109 

.91 

BC147 

.76 

BC148 

.68 

BC149 

.79 

BC157 

.89 

BC158 

.76 

BC159 

.89 

BC177 

.91 

BC178 

.84 

BC179 

.92 

BC186 

.79 

BC207 

.72 

BC208 

.63 

BC209 

.75 

BCY10 

2.59 

BCYll 

3.24 

BCY12 

3.14 

BCY39 

5.19 

BCY71 

2.05 

BCZ210 

1.95 

BCZ211 

2.37 

BCZ212 

2.16 

BDY20 

2.63 

BDY38* 

2.62 

BF115 

.87 

BF145 

.64 

BF173 

1.14 

BF177 

1.63 

BF178 

1.80 

BF179 

2.04 

BF184 

.72 

BF185 

.72 

BF194 

.67 

BF200 

1.32 

BFY51 

5.19 

BSXI9 

2.16 

BSX20 

2.39 

BT100A/500R 

3.00 

BT101/500 

5.40 

BTY79/100R 

2.70 

BTY79'300R 

3.45 

BTY79/500R 

5.19 

BY 127/800 

.78 

BYX21L/200R 

1.35 

BYX38/300-4-R 

1.32 

BYX38 / 6004-R 

1.62 

BYX38/9004-R 

2.08 

BYX38M2004-R 

3.03 

BYX39 '6004-R 

3.14 

BYX39 / 800-4-R 

3.88 

BYX39 M000-4-R 

4.53 

B2X70Scvies 

1.95 

B2Y88C303toCl 1 

.83 

B2Y88C12toC30 

.98 

B7.Y95 Scvies 

2.16 

BZY96 Scvies 

2.16 

BZZ15to29 

2.37 

C20D* 

6.60 

C106 / Y1 

2.10 

C122D 

3.78 

D13TI 

1.95 

DTG110B 

6.96 

DTG1010 

15.16 

EM402 

.45 

EM404 

.63 

EM408 

.80 

EM410 

1.40 

FPT100 

1 80 

H35 

8.07 

MBI 

2.03 

MB3 

2.65 

MB6 

3.40 

MB8 

4.30 

MJE2955 

4.55 

MJE3055 

3.06 

OA5 

0.65 


OAIO 


0.87 

OA47 


0.65 

OA90 


0.32 

OA91 


0.33 

OA95 


0.39 

OA202 


0.75 

OC20 


6.38 

OC22 


3.03 

OC23 


3.80 

OC24 


3.45 

OC44N 


1.11 

OC45N 


1.11 

OC74N 


0.96 

20C74N 


1.92 

0040 


1.95 

0041 


2.60 

OC201 


3.80 

OC202 


3.70 

OCP70 


2.60 

OCP71 


4.32 

ORP12 


0.95 

ORP60 


1.75 

PA40 


4.83 

PB40 


7.26 

SC45D 


11.10 

SC50D 


13.00 

SE1001 


1.13 

SE1002 


1.20 

SF1010 


1.80 

SE2001 


0.98 

SE2002 


1.20 

SE3001 


1.12 

SE4001 


1.05 

SE4002 


1.13 

SE4010 


1.20 

SE5001 


2.10 

SE5002 


2.10 

SE5003 


2.48 

SE5020 


4.05 

SE5023 


3.15 

SE5025 


1.35 

ST2 


1.50 

T1/40/A2 


3.30 

T13027 


2.61 

TIC44 


1.68 

TIC45 


1.88 

TIC46 


2.05 

TIC47 


2.30 

TIP31A 


2.10 

TIP32A 


2.70 

TIP33A 


2.98 

TIS34 


2.46 

TIS43 


2.36 

ZD Series 


1.98 

40360 


2.48 

40361 


2.70 

40407 


2.52 

40408 


2.98 

40409 


3.15 

40410 


3.30 

40411 


9.70 

40669 


3.50 

FETS 



2N4889 


2.70 

2N5245 


2.62 

2N5458 


1.77 

2N5459 


1.77 

2N5485 


1.77 

MPF102 


1.75 

I.C.’S. 



FUL709 


2.25 

FUL723 


4.50 

FUL739 


5.20 

FUL900 


1.20 

FUL914 


1.20 

FUL923 


2.25 

LM370 


6.75 

LM372 


5.62 

MC1303 


5.20 

PA246 


13.60 

TAA300 


4.32 

TAA840 


5.30 

SPECIALS 


AY1001 pkts 10 

4.25 

SE1001 pkts 

10 

7.50 

2N3693 pkts 

10 

5.70 

EM404 


0.22 

TT4010 


0.40 

2N3055 


1.58 
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outgrow too quickly. I realise this is very 
vague, but am hoping you can put me on the 
right track. (G.K., Albury, NSW.) 

® Many people are in a similar position to 
yourself, G.K., but we believe that it is 
possible to assemble a system which will give 
a lot of pleasure for a long time to come — 
without spending a fortune in the process. In 
the October, 1970 issue, we published a 
stereo amplifier, based on an integrated 

circuit, and assembled on a printed board. 

Complete kits of this amplifier, including the 
case, are available from our advertisers. 
Turntables and speakers are also available for 
quite modest sums. While this amplifier does 
have limited power, it should be quite 
adequate. Other amplifiers are available, some 
costing less, but we feel that this would be 

easiest for a beginner. It is called the 

Playmaster 129 Microcircuit Stereo Amplifier, 
(File No. l/SA/33) and copies of the article 
are available from this office for 20 cents, 

AMATEUR LICENCE EXAMS: In 
examinations for the Amateur Operator’s 
Certificate of Proficiency conducted by the 
Postmaster-General’s Department, would it 
not be possible to copy the New Zealand 
system for examination papers, where 
alternative answers are set out, and the 
candidate ticks the appropriate one. This 
would be easier than the written examination, 
and I believe more would pass. At present, it 
is an examination of the candidate’s writing 
skill, not his technical knowledge. Also it 
would be better for the examiner, and they 
would be able to mark papers more quickly. 
(J.W., Clifton Hill, Vic.) 

® Yes, it would be possible, but whether it 
would be desirable is a question we would not 
attempt to answer. Some people feel that the 
type of paper you suggest can be passed by 
lucky guesses. Why not write to the Victorian 
Branch of the Wireless Institute of Australia, 
to ask their views? 

SIMPLE CRO: Have you published any CROs 
which are relatively cheap and suitable for home 
constructors? (S.T., Mosman. NSW.) 

®If you want a cheap oscilloscope, it might be more 
economical to buy one of the small imported models 
which are readily available from most dealers. On 
the other hand, if you want the experience of making 
your own instrument, our latest 3in model would be 
quite suitable. Described in April, 1968 (File No 
7/C/25) this CRO is an audio type covering from 
approximately 3Hz to 600KHz. Copies of the article 
may be obtained through the Information Service for 
20c each. 


ADD-ON BFO: I have a short wave valve receiver 
and I wish to add a BFO to it. Has “E-A” ever 
published a valve or transistor BFO, and how it can 
dc added to a receiver? (N.G., Strathpine, Qld.) 

The latest BFO was described in the 
September, 1970 issue; “Simple BFO using a 
Ceramic Filter” (File No 2/BFO/3). However this 
should be read in conjunction with an earlier article 
‘Beat Frequency Oscillator for Shortwave 
Receivers”, published in January 1969 (File No 
!/BFO/2). Reprints are available for 20c each 
hrough the Information service. 

rRANSISTOR RADIOS: Have you a circuit for a 
ransistor radio operating from 9V and able to drive 
i loudspeaker, not a headphone? (W.J., Manly, Qld.) 

$We have published several circuits which meet 
our specifications. Among our more recent designs 
ire: A one-transistor reflex receiver (File No 
l/TRl/9) of June, 1963, and an associated one- 
ransistor amplifier (File No 4/TR1/10) of August, 
963: the 1970.All-Wave Two (File No 4/TR2/5) — 
ising an integrated circuit — of April. 1970: a three- 
ransistor short-wave receiver (File No 4/TR3/2) — 
t “Reader Built It” design — of June, 1965: a 
dullard cordless five-transistor mantel receiver (File 
nIo 4/TR5/1) of October, 1961; the Transport a 
ieven (File No 4/TR7/3) of December, 1963; and 
he Three-Band Transistor Eight (File Nos 4/TR8/2 
k 3) of August 1961 and April 1965. Copies of the 
irticles mav be obtained through the Information 
Service for 20c each. 


GUITAR AMPLIFIER: Would it be possible to use 
the Playmaster 128 Stereo amplifier (January 1970) 
as a bass guitar amplifier? Why are some guitar 
amplifiers unsuitable for bass guitar work? What 
alterations would be necessary to incorporate a 
bigger transformer and what current would the 
transformer secondary have to be rated at to get 
from the amplifier, with both channels driven; 64 
watts into 4, 8 and 16 ohms. (B.B., Brisbane, Qld.) 

® It is possible to use the Playmaster 128 as the 
basis for a guitar amplifier. Some guitar amplifiers 
are not suitable for bass guitar work because their 
low frequency power output and/or low frequency 
response is inadequate. If you use a bigger power 
transformer for the Playmaster 128, you will need a 
more efficient heatsink to mount the regulator 
transistor. If you require greatly increased power 
output it may also be necessary to modify the 
regulator circuitry slightly to ensure full regulation at 
the higher currents. It is not possible to increase the 
power output of the Playmaster 128 into 8 or 16 
ohm loads. This is limited to 45 watts and 25 watts 
respectively by the maximum permissible supply 
voltage, which is 60 volts. To get 64 watts per 
channel into 4 ohms, the power supply will have to 
deliver approximately 3 amps DC, which 
means the power supply will have to deliver 
approximately 3 amps DC, which means the power 
transformer rating should be 4.25 amps AC, or 
more. Alternatively, the transformer should be rated 
to deliver 3 amps DC, in conjunction with a bridge 
rectifier and capacitance input filter. 

HIGH OUTPUT POWER SUPPLY: Since 
September 1968, I have many times considered 
building the 30/1 Lab-Quality Power supply but 
considered it to be too much trouble considering 
the limits of 1 Amp and 30 volts. Now that ics 
can simplify construction considerably, I have 
been wondering if you have any pians to use these 
devices to develop a similar fully variable unit of 
greater capacity, e.g. 3 amps up to 30 
volts, extending to 60 volts at one and a half amp or 
so. Such a project, if feasible, would obviate the need 
for the many different power supply units that seem 
to be required today. (R.R., Warmambool, Vic.) 

®Thank you for the the suggestion R.R. We have 
considered such a project from time to time, but have 
hesisitated to go ahead with it because there 
have been so few requests for anything along these 
lines, and we doubted whether there would be a 
sufficient number of readers interested in it. 
However, since you have raised the point, it will be 
interesting to see whether any other readers have a 
need for such a device. If there is sufficient interest, 
we will have another look at the idea. 

ELECTRONIC GAMES: Have you ever published 
a game of reflexes which has two switches and two 
lights for the person playing, and where the lights 
show who has won? It should be cheap (G.P., 
Annandale, NSW.) 

®This sounds vaguely like our “Decision Maker” 
which we published in June, 1967 (File No 
2/MS/10). Another electronic game we published 
was the “Electronic Dice” (File No 2/MAS/14 of 
November, 1967, or (with decimal readout) 
February, 1968 (File No 2/MS/16.) A number of 
electronic games of chance have also been published 
in the “Reader Built It” section, but most of these 
are not filed. One which is tiled appeared in April, 
1971 (File No 2/MS/20). Copies of the above 
articles mav be obtained through the Information 
Service for 20c each. 

FORUM ARTICLE: Reference the discussion on 
literary finer points raised in Forum in June. I would 
have expected that readers of “Electronics 
Australia’ would have had something better to do 
than quibble with the editor about the petty rules of 
grammar. When what is written cannot be 
understood is the time to complain. Dictionaries and 
grammatical rules record how English has been used 
in the past. How it is used at any given point in time 
is determined by those who use it. I have not had 
time to research this, but it might nevertheless 
encourage your staff to continue with their present 

J ractice, to read what I believe was spoken by Dr 
ohnson (the lexicographer) —“Doubtless those half- 
cocked pedants would have me say ‘nevertheless 
anything in the foregoing to the contrary 
notwithstanding’. But this I am not going to.” There 
is one point to which I would like you to give 
consideration. This, is the use of initial letters in 
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CAN Wf 
KNOW 
OUR PAST 
LIVES? 

Does personality survive death? 

Do experiences of past lives 
cling to our consciousness — as 
the scent of a flower lingers 
on? There are mistakes you 
could avoid — things you could 
do differently — if you could 
be certain. Have you felt 
strangely unlike yourself — 
more like someone else with 
different inclinations and per¬ 
sonality? Do new places and 
faces seem oddly familiar? 

THIS 'pree BOOK TELLS 

Do not let hypocrisy and pre¬ 
judice deny you the truth about 
yourself. You can live more 
fully, masterfully, if you use 
all the Cosmic powers and 
faculties of your being. Write 
the Rosicrucians (not a religion) 
for a free copy of the book, 
“The Mastery of Life.” 

ADDRESS SCRIBE: A.V.G. 

tffie ROSICRUCIANS 

P.O. BOX 66, 

BENTLEIGH, VIC., 3204, 
AUSTRALIA. 
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SOUND PROJECTORS 

S lnevox Prefect and H armour and 
•ath 16mm In good working order. 
24 Ov operated, complete with 
speaker and amplifier. 

from $115.00 


CIRCULAR SLIDE RULE 

3 3 *ln diameter. Will do the same 
work as the conventional slide rule. 
Instruction book Included. 

from $1.25 each 

Post 10c. 


P.M.G. TYPE 
TELEPHONES 

Standard desk type with magneto 
bell calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con 
nected together on single line. 

$25.00 

(2 TELEPHONE SETS) 

30c cartage to rail. Freight payable 
at nearest attended railway station. 
Please note we are now able to 

include mile of twin telephone 
cable FREE with each set of phones. 


BATTERY CHARGERS 

240 volt A.C. Input. 

Each battery Charger will charge 
either 6 or 12 volt batteries. 

2 amp without meter $15.75 

2 amp with meter. $17.75 

Post N.S.W. 70c; Interstate 95c. 


MINIATURE 
ELECTRIC MOTORS 

I'a to 3 volts D.C. Ideal for model 
boats, cars, planes, etc. Strong 
torque. Only 

65c each or 10 for $4. 

(Post 7c). 


TRANSCEIVER 

(2-way radio) R.C.A. America RT 
68. 24 volt, operated 10 watt out¬ 
put 38-54 megacycles F.M. crystal 
locked. Transmitter and receiver 
using frequency synthesiser In 
100 K/cs; step 10 channel per 
meg/cycle with power supply, 
mike, and headphones. $45. 60c 

cartage to rail. Freight payable at 
nearest attended railway station, 


TRANSCEIVER 

(2-way radio) 62 set, 12v, operation. 
Ideal Hams, etc. 1.6 to 10 megs. 
Crystal locked or V.H.O. controlled 
5 watt output. Complete with an¬ 
tenna. headphones and mike, $60. 
60c cartage to rail. Freight payable 
at nearest attended railway station. 

HEADPHONES 

Low Impedance moving coll fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphones. 
Ideal for use with all types of 
transceivers. $3.50 pair. Same with 
black felt muffler, $4.50 pair. 

Post N.S.W. 25c: Interstate 30c. 


COLLINS TRANSCEIVERS 

100-150 

$65.00 


Auto-tuned 100-150 megacycles. 
10 channels 


MICROSCOPE 

500 x magnification, 3 turret. 
$6.50. 

Post, N.S.W.. 55c. Interstate. 85c. 


HALF-INCH RECORDING 
TAPE 

Top grade 2400' on lOV* reels. 
Ideal video experimenting. Only 
$1.50 per reel. 

Post N.S.W. 35c 
Interstate 70c 


TELEPRINTER TAPE 

SUin x 6 5/8ln, brand new, perfect 
condition $1.50 per roll or 10 rolls 
for $10. 

Posted N.S.W. 45c, Interstate 70c. 


LAVOIE HETERODYNE 
FREQUENCY METERS 

10-100 Megs. LAS $250. 


100-500 M/cs. $350. 


ADLER FREQUENCY 
METER 

10OKc-20 M/cs. $175. 


NIBBLING 

TOOL 

Cuts sheet metal like a punch and 
die, trims, notches and cuts to any 
size or shape over 7/16-lnch. 

ONLY $6.50 

Post, 54c. 

INIFE CELLS 

1.2 Volt, fully charged. 4ln x 3In 
x 111) 4 AH. 

$1 each. 

Post N.S.W. 25c. Interstate 35c. 

3.6V 10AH, set of three batteries In 
wooden holder, $7.50 per set or 
$2.50 per battery 1-2 volt 10aH. 
Post N.S.W.. $1.10; interstate $2.72. 


WALICIE TALKIE TWO- 
WAY RADIOS 

P.M.G. Approved Citizen Band. 
9 Transistor $57.50 per set of 2. 
Post. N.S.W., 50c; Interstate 60c. 


P.M.G. TYPE KEY SWITCHES. 
45c each. Post 15c. 




VALVES 

BRAND NEW 

IN CARTONS 

Special discount for quantity 


807 

75c 

CV850 

$1.50 

65N7GT 

95c 

1 H6G 

30c 

8989 

$1.00 

832 

$5.00 

5U4G 

95c 

6AKS 

$1 JO 

EF50 

35c 

6X4 

$1.00 

5Y3 

$1.75 

12SK7 

50c 

6 04 

50c 

VR65 

25c 

2x2 

75c 

VT4C 

75c 

6AG5 

80c 

AU5 

$1.00 

12AU7 

$1.00 

80 

$1J5 

X61M 

$2.20 

6AK5W 

$1.50 


CATHODE RAY TUBES 
5BPI $3.50, VI6694 /1 $2.95, 

CV2184 $2.95, 

PLEASE ADD POSTAGE 
ON ALL ARTICLES 



45 x 40 coated Lens with tripod. 

$10.95 

30 x 30 Power Coated Lens. 
Brand new. 

$3.75 

60 magnification with a 60mm 
coated objective lens. 

With tripod. 

$26.20 

As illustrated. 

Postage 95c; Interstate $1.20. 


TELESCOPES 

30 x 40 with Tripod. 

$7.95 

Post N.S.W. 70c; Interstate $1.20. 


CHASSIS PUNCH SET 

Five sizes: 5 »-lnch, 3 4 -lnch, 7 s-inch, 
1-inch and I’t-inches. With taper 
reamer. 

$7.50 

Post, 90c. 


BC 221 

Frequency Meters. 

$55.00 


SMALL COMPUTER 
PANELS 

3ln x 2In containing 2 valves, qty. 
of resistors, etc. 

only 75c 

Post 21c. 


STEREO headphones, brand new. 
$9.70. Post N.S.W., 60c. Interstate 
85c. 


TYPE S POWER SUPPLY 

(240 V/AC supply for AT 5-ARB) 
Suit most types of Disposal trans¬ 
mitters and receivers. Outputs 250 
volt, 10ma, 550 volt 200ma, 300 
volt lOOma. $30. 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1.320ft coil of twin. $7 per coil. 
Post N.S.W.. 70c; Interstate $1.20. 


SCOOP PURCHASE 

Gramo Motors. New. Made In 
U.S.A. 4-speed 240 volt A.C. 50 
eye. Only $2.7$ each. 

Post N.S.W. 30c; Interstate 40c. 


CO-AXIAL SWITCH 

70 ohms, 4 oosltlons. 

Can be motor driven, completely 
waterproof, 70 ohms type connectors. 
Housed In metal case 9ln x 8ln x 
Bln. $S each. Post N.S.W 70c: In¬ 
terstate $1.20. 


ELECTRONIC COUNTER 

(Austronlc) 0-100 K/cs. 240V 
operated $150. 


Coseor Double Beam Oscilloscope 
1035. Tested. $150. 


SELSYN MOTORS MAGSLIP 

Mk.ll.$5.25 ea. 

No. 19 TWO-WAY RADIOS. 

Power supply, accessories, etc., $35. 


BINOCULARS 

PRISMATIC. Coated Lenses. Brand 
new. Complete with case. 

6 x 30.$12.50 

8 x 30.$18.75 

7 x 25, wide angle . . . . $29.50 

7 x 50.$22.15 

10x50 .$23.07 

12 x 50.$23.95 

20 X 50 .$29.50 

Post N.S.W. 70c; Interstate $1.20. 


3000 TYPE RELAYS 

P.M.G. 200 Ohms — 1.500 Ohm 
Colls. $1.25 each. 


TOGGLE SWITCHES 

Brand new, 3 amp, 240 volt. S.P.. 
S.T. 39c each or 10 for $3. 
Add postage. 


Cintel Oscillator and Electronic 
Counter, type 388. $250. 


SPECIAL lucky dip valve offer. 15 
new valve* In cartons for only $2. 
We haven’t got time to sort them, 
so you reap the benefit. 

Post 60c. 


CONDENSER LENS 

1 1 aln dlam. 1» 2 FL. 50c each. 
Postage 17c. 


MINE DETECTORS 

Ex A.M.F. with Instruction Book. 
Complete In wooden case. Ideal for 
plumbers, councils for locating burled 
pipes, etc Freight payable at nearest 
attended railway station. 


$39.00 


4 DIGIT RELAY 
COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.25 each. Post 13c. 

ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade. 
Original cost $250, Ideal Broadcast 
Studio, music recording. Church and 
play recording, etc. 

Fraction of original cost. 

Price on application. 

SPECIAL PURCHASE 
TOP GRADE 
RECORDING TAPES 

Brand new, from well-known maker. 
Sorry, we cannot divulge brand 
name. 7" x 2,400' Mylar In plain 
carton. 

Only $3.50 ea. Post 24c. 


SOLENOIDS 

Plunger Type 12V 300M..A. Suit 

electric camera control, miniature 
trains, radio, etc. 

$1.25. Post IOC 

200 Mill. amp. 24 volt. 1/8ln 
push movement. 

$1.25. Post 10c. 

CONDENSER LENS 

Z’zln DIAM. 2in FL. $1.50 each. 
Or $2.50 per pair. Post 21c. 

ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror Illuminated. 
900 x magnification, complete with 
dissecting kit slides, etc. $17.95. 
Post N.S.W. 65c; Interstate 8Sc. 

TEN CHANNELS 
VHF TRANSCEIVER 

Type, TR1934 100-125 meofCVC. 

and TR1935 125-150 meg/cycles 

28 volt DC operated AM single 
crystal locks both TX and RX on 
same channel complete with 
generator. 

$33.00 

RECORDING TAPES 

TOP QUALITY, BRAND NEW 

3" x 150" .... 65c .... "IT 

3V X 600’ .... 1.58 13c 

5" x 900 .... 1.95 .... 13c 

5" x 1800' .... 3.62 .... 13c 

7” x 1200* .... 3.18 .... 21c 

7" x 2400 .... 4.80 .... 46c 

7" x 3600’ .... 6.45 .... 56c 

CASSETTE TAPES 

C60 $1.15; C90 $1.75; C120, $2.25 
Post 13c. 


BYER 77 Mk. 1 

Rack Mounting Tape Recorder, ex 
A-B.C. 7i*-15 I.P.S. Full track tested 
$150. 


Microphone. Professional 
type 4017. $20. 


S.T.C. 


Marconi Video Oscillator type 
TF885A 0-12 M/cs. $75: 


A.W.A. SIG GENERATOR 

UHF 140-300 Mhz 

$65.00 


Pye 4 Channel Crystal Locked 
Oscillator. 1.5-30 M/cs. New. 

$25. 


TRANSPONDER APX6 

with Lighthouse Tubes. Can be con¬ 
verted to 1200 M/cs. $17. 


WHEATSTONE BRIDGE 

Top grade. 

In Multiples up to 1,000. 

$< 5.00 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 

SORRY, NO C.O.D. 
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RADIO: Unofficial history 


Mimimiimmimiiiiimmmimi! 


articles without explaining their meaning or value. In 
amny instances no explantation is necessary, but on 
one or two occasions lately it seemed to me that hte 
beginner might well wish you had put in brackets 
after the initials what they stood for, when they first 
appeared. (L.B., Enfield, SA.) 

® Thank you for your support, L.B. Doubtless this 
discussion could continue indefinitely because on one 
hand we (being human)do make “blues” and write as 
we feel rather than “by the book” while, on the other 
hand, there are some who chose to be pedantic about 
the meaning or usage of certain words or about 
grammatical construction. As for your point about 
initials, we do try to clarify unusual abbreviations 
when they first occur in an article. The problem is, as 
you say, that in many instances no explanation is 
necessary. Where to draw the line is the question to 
be answered. We often have to assume, in articles 
not intended specifically for beginners that 
abbreviations will be understood or. if not, that the 
reader will be able to ask someone what the meaning 
is. It would have helped us had you been able to 
quote “chapter and verse” concerning the 
offending initials. This would give us a better 
opportunity to avoid similar omissions in the 
future. 

RESISTORS: I would like to know the tolerance 
and wattage of the resistors used in the following 
“E-A” projects, as they were not mentioned in 
the parts list: The Musicolour, The Autodrum, 
Electronic Bongos, and a Solid State Theremin. 
^S.M., Parramatta, NSW.) 

£ln all the abovementioned projects, the wattage 
•ating was given at the top of the parts list. As a 
general rule the electronics industry works to a 
olerance of plus or minus 10% for resistors, 
capacitors, and similar components, and such a 
olerance may safely be assumed unless otherwise 
;pecified. The same rules would apply to our own 
>rojects and parts lists. 

AMATEUR RECEIVER: Have you ever published, 
>r are considering publishing, a receiver to suit the 
ow power 52MHz transmitter which appeared in the 
•Reader Built It” section in May, 1971? (D.C., 
Forestville, NSW.) 

^It is many years since we published a 52MHz 
eceiver. We have however, published a number of 
onverters for 52MHz. The latest design (File No 
/CV/17) appeared in March, 1963 and covered 
oth 52MHz and 144MHz in a crystal locked 
esign. Copies of this article may be obtained 
irough the Information Service for 20c. 

IORN LOADED LOUDSPEAKER: Have you 
ver described a horn loaded loudspeaker system in 
E-A”? What are the advantages and disadvantages 
f such a system? Were the output power specific- 
tions of the Playmaster 128 written as RMS? If so, 
hat would its power output be in music power? I 
lould like to take this opportunity to congratulate 
ou on an excellent magazine. (P.K., East Bentleigh, 
ic.) 

J We have never described a horn loaded 
ud speaker. In our opinion, the increased cost, size 
id complexity of such systems are not justified by 
eir advantages, the main one of which is improved 
:oustic efficiency. We deliberately avoid the use of 
e term RMS power, as it is incorrect. The figures 
joted in the January, 1970 article for output power 
fer to continuous effective power (based on RMS 
>ltage) from a single channel. However it should be 
)ted that this power is not available from both 
lannels simultaneously. We cannot quote the 
itput in music power, as the amplifier was not 
sted on this basis. 

AF RECEIVER: I recently acquired a British 
mmunications receiver which I believe is an RAF 
90 series receiver originally fitted in an aircraft. It 
s a magic eye, five bands, aerial sense, heterodyne 
•out switch, and a series of other switches which 
>n’t seem to make sense. Have you any information 
i this receiver? If not, perhaps some other reader 
ay be able to help. (G.S., Port Augusta, SA.) 

As we state in the rules of the Information Service 
i the first page of this section, “E-A” does not 
aintain files of commercial or 

-disposals receivers, etc. Any reader who can 
sist should write to us in the first instance, when we 
11 put him in touch with G.S. 


During World War II life in the occupied 
countries of Europe was neither pleasant nor 
easy, what with shortages of all kinds — food, 
clothing, household goods, petrol, tyres, etc — 
air raids, curfews and the constantly felt 
presence of the occupying force. Almost daily 
new laws and by-laws came into force, each 
succeeding one even more unpleasant than the 
previous one. Life was lived according to the 
rule that everything was prohibited except 
what was expressly permitted. 

Life would be unbearable but for the hope of 
a speedy liberation and the war news was 
eagerly and closely followed. Good news was 
progress by the Allies, bad news when they 
were defeated or had to retreat. And, 
unfortunately, the bad news outweighed the 
good news considerably during the first years 
of the war. 

As all the newspapers had to write what they 
were told and as all the official radio stations 
gave only “official” news, there was only one 
way to hear the true progress of the war and 
that was to listen to the BBC. But this, of 
course, was “verboten” and punished with 
arrest and despatch to a concentration camp. 
But it proved difficult to break the spirit of the 
people and, despite the severe punishment, the 
listening to what was called “the English radio” 
went on. 

In an effort to stop this, the occupier ruled 
that all radio sets would be confiscated and 
people were ordered to deliver their sets to the 
nearest collection centre. Many sets were given 
up but many others went underground because 
listening was vital. 

During 1944 I lived in a boarding house at 
Nijmegen, Holland, and it was not a matter 
whether to keep my radio set but where to keep 
it. As police raids were frequent, the set had to 
be kept in a safe but accessible place. Was 
there such a place? Where could one listen 
in comfort, lock oneself in and still not arouse 
suspicion? I finally found a good spot — under 
the floorboards of the little room. When news 


SOLID STATE: 1 would like to purchase a cmplete 
set of reprints of the series of articles entitled 
“Fundamentals of Solid State” which was published 
in “E-A” recently. Would you let me know the price 
of a complete set of reprints? (R.W., Wanganui, NZ.) 

®We could supply copies of the individual articles 
at 20c each, a total cost of $3.60. However, we 
reprinted the articles in book form, which is available 
for $2, plus 30c postage in Australia. (For overseas 
allow postage for lloz posted weight.) An 
advertisement for this book appeared in the January, 
1971 issue of “E-A”. 

INTERCOM: Have you ever published details and 
circuitry for a home intercom system. My 11-year- 
old son is an avid reader of your magazine, and is 
desirous of attempting to build a simple intercom. 
(G.H., Doncaster, Vic.) 

®We published an article describing an intercom 
system in our August, 1971 issue, which appeared 
after you wrote to us. If you missed this, copies of of 
the article (File No l/IA/13) may be obtained 
through the Information Service for 20c each. 


SEMICONDUCTOR CONVERTER: Have you 
ever published a semiconductor version of the 
Universal Converter published in the September, 
1961 issue? If not, would it be possible to consider it 
as a project for some future issue. There is a need for 
such a device to be attached to car radios (very few 
of which have short-wave bands and these are very 
expensive), especially in the Northern Territory 
where broadcast-band stations are few and generally 
low powered. Until recently it was possible to buy a 
Japanese push button short-wave adapter which sold 
for about $30. Recent enquiries have brought the 
answer that they are no longer manufactured. In 

ELECTRONICS 


time came around, one went there to wash 
one’s hands. 

Everything went very well for some time 
except, probably, that the stay in the little room 
sometimes lasted a little longer than one would 
expect, to the discomfort of other guests. 

Then came the invasion of Europe on June 
6, 1944 and the tension was almost 

unbearable. One wanted to listen all the time, 
for this was literally a matter of life or death. 
This was obviously impossible, so frequent 
visits were paid to the listening post. 

The domestic could not help noticing the 
frequent visits to a certain place. As the day 
went on, she became quite worried and went to 
the lady of the house. 

“Madame”, she said, “you had better send 
for the doctor because I think that Mr ... is 
not at all well”. 

“What makes you think that”? asked her 
employer. 

“Well, so far today he must have gone to the 
toilet at least 50 times and I think it is about 
time that somebody did something about it”! 

After the liberation, later that year, when the 
radio was unearthed, it was discovered that 
there were two more radios in the house to 
which other guests had regularly and secretly 
listened. They had fixed up hiding places, not 
less ingenious than mine. 

We often invited Allied service personnel 
into our home and I never neglected to show 
them the place where I used to listen to the 
BBC. Their reaction: fits of laughter! (H. J. 
Launceston, Tas.) 

$ Readers are invited to submit contributions to 
"RADIO: Unofficial History" and a publication fee 
will be paid for those used. Stories must be 
humorous and they must be true. Letters must be 
signed and the locale of the story indicated as a 
mark of good faith. The Editor reserves the right to 
rephrase contributions as necessary to preserve 
uniformity of style. 


Australia the ABC and Radio Australia both provide 
an excellent coverage of the country areas with their 
short-wave service. Many overseas stations can also 
be heard. But of what use are these to travellers who 
can only tune medium-wave stations on their car 
radios? (J.R., Rapid Creek, NT.) 

®We have not published a transistor version of the 
Universal Converter, nor for that matter of any 


sir via 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
Ml work guaranteed 


BILL TURNBULL 

II ELLALONS ROAD. 
CREMORNE N.S.W. 90 4825 

Australia, September, 1971 
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other HF converter. We can supply copies of the 
article describing the Universal Converter (File No 
2/CV/16) for the usual 20c fee. However we wonder 
if this is really the unit you are looking for. It can 
cover only very narrow frequency bands with any 
one coil or crystal, although these, in total, cover the 
entire HF range. The three-band converter we 
described in May, 1966 using one valve covered 1.7 
to 21.5MHz and would probably be more suitable 
for your application — if you can get around the HT 
supply problem. Copies of this article (File No 
2/CV/20) are also available through the Information 
Service. 

LESLIE SPEAKERS: Some time ago details of a 
Leslie type speaker for home construction were 
published in “E-A’\ I am anxious to build one of 
these speaker systems. Is it possible to buy the back 
issue in which the article appeared? (P.G., 
Payneham. SA.) 

®Yes. An article describing a rotating system tor 
organ speakers was published in March, 1968. We 
can supply copies of the magazine for 60c, including 
postage. Alternatively, we can supply copies of he 
article (File No l/SE/19) for 20c. 

RESISTANCE PROBLEMS AND 131 TUNER: 

How can one calculate the voltage drop due to a 
resistor? What is the resistance of an ORP 12 
light dependent resistor in bright light and darkness 
and what is its wattage rating? Can you tell me what 
the output impedance of the Play master 131 IC 
tuner is? My compliments on a fine and informative 
magazine. (M.D., Downer, ACT.) 

v^The voltage developed across a resistor wil depend 
on TWO factors; the value of of the resistor, and the 
current flowing through it. If we know these two 
factors we can calculate the voltage using one of the 
simple mathematical formulas derived from Ohm's 
law. The version in this case is* E = I x R. where E 
the voltage applied to the resistor, I is the current 
flowing through the resistor, and R is its resistance. 
(Note that these factors must be expressed in basic 
units not multiples or sub-multiples such as 
megohms or milliamps.) 

For further information on this subject, we would 
suggest that you refer to the chapters of our current 
“Home Study Course in Electronics". 

Quoting from manufacturer's data the ORP 12 
LDR exhibits a resistance of typically 1000 ohms 
with an illumination level of 100 lux and light color 
temperature of 2700°K. With 1 lux, the resistance is 
typically 600K, and increases rapidly to a figure in 
the megohms region in total darkness. Its dissipation 
is 400mW. 

The output impedance of the Playmaster 131 


tuner is approximately 350 ohms — the parallel 
equivalent of collector resistor between pin 8 and 
supply, and the two series connected resistors 
between pin 8 and common. Thank you for the 
favorable comments on the magazine. ^ 


432MHz TRIPLER . . . from p 51 

identical with our prototype, and thus ensure 
similar results. 

It should be noted that the adjustment 
screws for the trimmers used to resonate L2 
and L4 should both be shortened by Vain. The 
final setting for both trimmers is at near¬ 
minimum capacitance, so that unless the 
screws are shortened they tend to protrude 
from the case by an excessive amount, inviting 
trimmer breakage due to knocks. 

In passing it should perhaps be noted that as 
an alternative to the BAY96 varactor diode, a 
Motorola type 1N4387 may be used. This 
dev ice has similar pow er and frequency ratings 
to the BAY96. but is somew'hat more 
expensive. 

When the tripler unit is completed, it may be 
adjusted in the following manner, using a 
144MHz input of modest power level (up to 
about 10 w atts). 

Firstly, adjust the two input trimmer 
capacitors for maximum absorbed power from 
the 144MHz source, using either an SW'R 
rellectometer in the input lead reading 
“forward" power, or an absorption wavemeter 
coupled into the 144MHz inductor LI. 

On the prototype this situation occurs with 
the shunt trimmer set with its screw 
approximately halfway into the sleeve, while 
the series trimmer setting is visible in the 
photograph. Inductor LI may have to be 
stretched or compressed slightly to achieve the 
optimum setting. 

Next the 288MHz idler circuit should be 
tuned to resonance, again using an absorption 
wavemeter to indicate w hen maximum energy 
is being circulate in inductor L2. 

The remaining 432MHz circuits are best 
peaked up using a fairly sensitive power 
indicator connected across a suitable dummy 
load at the output. The author's **VHF 


Powermatch” unit described in the March 
1971 issue is very suitable for this purpose, and 
with its SWR reflectometer and absorption 
wavemeter attachments it can also be used for 
the 144MHz and 288MHz adjustments. 

The trimmers associated with L3. L4 and L5 
are all adjusted for maximum 432MHz output 
as indicated by the power meter. It will be 
found that L3 and L5 tune quite broadly, but 
the tuning of L4 is quite sharp and its trimmer 
must be adjusted very carefully in order to 
achieve maximum output. 

The setting-up adjustments made on the unit 
at a modest power level may need a slight 
tweak to produce maximum output when the 
unit is used near its highest power level (4C 
watts input). This is due to changes in the 
effective quiescent capacitance of the varactor 
as a result of the variation in bias with drive 
level. 

The efficiency of the tripler varies with inpu 
drive level, as a result of a number of factors 
At drive levels approaching the maximum. th< 
varactor itself becomes slightly less efficient 
and the output tends to fall by a small amoun 
from the figure of 70% of input power achievec 
at medium power levels. The efficiency droop 
also at very low' input levels, mainly due to tin 
power absorbed by the self-biasing circuit 
However the author found the prototype uni 
to be quite usable even with an input level a: 
low' as 4 watts. The output at this level was ; 
little over 1.2 watts, indicating an efficiency o 
about 30%. 

Naturally with a tripler of this type, tin 
amount of 432MHz power which can b< 
produced is directly related to the 144MH: 
drive power available. Thus where the amateu 
possesses only a low-power 144MH 
transmitter, it may be less attractive than , 
simple valve-type unit, of the type to b 
described in the second article. Q 


HV POWER SUPPLY . . . from p 5 

incorporated the overload circuitry. Th 
setting-up procedure for this is as follows. 

To set the trimpot PI requires a load whic 
will draw at least 200mA, preferably at aroun* 
150 volts. A 60W 240 volt globe fulfills thi 
requirement. 

Set PI initially to its maximum resistanc 
and adjust the voltage till the meter reads jus 
over 200mA in the "current” position. No’ 
adjust PI until the circuit trips. Carry thi 
adjustment out slowly to allow for the tim 
constant of the trigger pulse storage circuit. T 
carry out this adjustment alternatively at 6 
volts, use a 100W 240 volt globe, or at 30 
volts use a 40W globe. 

This completes the description of our soli 
state high-voltage power supply. Before closin 
just one final word regarding its operatioi 
Because the transformer's secondary current 
switched at high speeds the transformer ma 
tend to buzz somewhat louder than und< 
conventional operating conditions. This is quii 
normal, however, and not indicative of fault 
operation. 

Finally, don't be surprised if the instrumei 
becomes warm in operation. Although full 
solid-state, it does have a power transformer 
it and these tend to get quite warm, especial 
under full load operation. ( 


SHORTWAVE 
STATION LISTS 

Lists of hundreds of shortwave stations currently 
being heard in Australia, with details, etc. PLUS 
list of frequency band allocations. $1 the lot 
from RBR. Box C337. Clarence Street PO. 
Sydney. 2001. 


WAYNE COMMUNICATION 
ELECTRONICS 

NEW PRODUCTS 

144 to 145 MHz Dual Conversion A.M. Receiver Kit. 

Features: 9 FEIS; 4 Transistors; Crystal Locked Second Osc; Printed Circuit Board; 
Audio Amp.ificr; Noise Limiter. 

Specifications: Frequency range 144 to 145 MHz. Impedance 50 or 75 ohms; sensitivity 
less than .3 uV for 10 db S/N; audio on put 8 ohms 1 watt. OUR INTRODUCTION 
PRICE FOR THE COMPL. KIT INCL. CRYSTAL. $42. 

SPECIAL 

2N3055 Transistor $1.50. 

Welwyn Wire Wound Pots. 

50 watt: 4.7; 12; 220 ohm $2 each. 

100 watt: 6.8; 15; 33; 68; 100; 150; 220; 330; 6.8K $4 each. 

150 watt: 330; 470; IK; 3.3K; 6.8K $5 each. 

250 watt: 47; 100; 150: 330; 470; 680 ohm $8 each. 

Resistors: Carbon Mixed Values. 

1/10 watt $3 per 200; 4 watt $3 per 200: 4 W; 1W: 2W $1.50 per 100. 

Capacitors mixed values of Mica’s Disc's Polyester, etc. $2 per 100. 

Computer Boards: Contain VHFNPN silicon transistors and high speed diodes, resistors 
zeners, etc., with content of: 

2 trans $0.65 
4 trans $1.00 
6 trans $1.25 

Come and inspect our new line of low cost parts; Transistors FET’s Integrated Circuits 
(SN7490N, SN7441 AN, SN7400N, SN7472N, etc.). Light Emitting Diodes, Coil Formers, 
Switches, Lamps, CRO Tubes, etc. 

757 Glenferrie Road, Hawthorn, Victoria 3122. Phone 81 2818. 
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MARKET PLACE 

Send your ads for this page on the form overleaf 


FOR SALE 


FOR SALE 



SACK Issues Electronics Australia stocked. 50c 
each, prompt service, post free. T. Weir. 56 
O’Connor St. Haberfield, NSW, 2045. Phone 
798 7569. Wanted to buy copies also. 


CRYSTALS for _ 

pin. miniature. $6 pair. 
York Street, Sydney. 


CB 27,240 and 26.785MHz. 
$6 pair. Post free. Shalley, 


Uln 

127 


MYAGI solid state linear amplifiers bandwidth 2- 
30MHz, transient protection factor 8, modules com¬ 
plementary and Interchanaeable. 100W RF $199. 
SOW $130, 20W $75 10W $49. 2W $15. 0.2W 

t l. for 24 and 28V supplies. 20W $80. 10W 
55. 5W $29. 2W $16, 0.2W $7. for 12V 

supplies. Newman, 27 Berry Street, Regents 
Park. N.S.W., 2143. _ 

SILICON epoxy transistor*, to specification or 
equivalent. New duty free samples $1.08 doz 
plus post. NZ Transistors. P.O. Box 164, Nauru. 
Central Pacific.__ 

STEREO 90w RMS solid-state amplifier with pre¬ 
amp and tone control. Distortion: 0.1 Spc at 
40W from 20-20KHZ. N/S: —102 db. Kit and 
assembled, only $30. Free brochure. Distributors 
wanted. Oriental Trading, P.O. Box K-656. Hong 
Kong. 

TUBES X-RAY New Comet X993. Used Dunlee 
2145 Philips 2305 Rects. Philips Machlett H.V. 
Trlode UE468. Offer O.K. Night <o2), 587 9290. 

LAB. QUALITY Power Supply 0 30V PIA (Elec- 
tronics Aust. Sept 68). Brand new $58. Mr 5. 
Mills, 78 Bllgh St. Warrane. HOBART. TAS. 
7018. 


MODEL ENGINE PLANS. Locomotives, Ships, 
Boilers, Engines, Petrol Motors. Bolton, 72 King 
Street, Sydney. Catalogue $1.65. 

TELERADIO 5G AWA Transceivers, covers to 10- 

MHz. AC operated. Excellent condition. Sydney, 
909 2902. __ 

SHORTWAVE STATIONS heard In Australia cur- 

rentl y. Lists available. $1 set. Box C337. Clarence 
St, PO, Sydney, 2006. _ 

IURGLAR ALARMS. Fantastic value. 12 volt closed 

circuit transistorised control units. Fitted In case 
with full testing facilities built-in. Extremely re¬ 
liable. Negligible current drain $17.95 Inc. P 
and P. SAE for details. BPJ Electronics. 204 
Stewart St, E Brunswick, Victoria. 

15 WATT PA Amp 4 Mic Inputs, 1 Pji°ne. 2 

column speakers 8-8 Inch. 1 mic and stand. $150. 
Tel: 621 1334, Sydney. 2148. 

RMRMRMRM RMRMRMRMRMRMRMRM 


BUILD A 2-TRANSISTOR ELAPSED TIME 
METER counting up to 999.9 hours (1 hour 
equals 6 minutes), using our PMG 4-diglt 
counter. Circuit diagram and instructions in¬ 
cluded with each order this month. Have fun 
next weekend. Send off now—2 for $1.50. 
1 for $1. Post paid anywhere. R.M. Enter¬ 
prises, Dept. A. P.O. Box 144, Marrickville. 
2204. 
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Do not start to build yourself an 
organ without first finding out about 
the superb SCHOBER (USA) 
assemble-it-yourself kits. Inquiries to 

Schober Organs (Aust), 124 Living¬ 
stone Ave., Pymble, NSW, 2073. 

(Mail only please.) 



ULTIMATE IN STEREO Hi-Fi Sony 366, Dual 1209, 
Sinclair 60. Goodmans 12ln In larue Reflex 
Cabinets. All accessories, many tapes. Perfect con¬ 
dition. Worth $1,000, sell $850. Tel: Sydney. 
48 4740. 


FAMOUS Mercury Vapour Rect 83. Stocks still 
. e .?i st .. S4 ‘ £lso 12AT7. 5763, 20c. Phone 70 1480. 
Wheller. Auchenflower. 4066. 


WHARFEDALE Super-3 W12, W15 Speakers. Used 
New. Malcolm. 3 Kitchener Ave, Newcastle, 2300. 


REQUIRE servicing Data for EKCO TVC 206/207. 
Can anyone help? Robinson, 37 Kenilworth St. 
Maylands, 6051. 

READER SERVICE 


FLOURISHfNG radio TV Sales and Service busi¬ 
ness showing excellent returns. Permanent hire TV 
Fleet, modern well equipped workshop and show¬ 
room. Five day week. $11,000. Plus stock. 
Write for further particulars. 12 Cunningham St. 
Maryborough, 4650. 


RESISTORS Carbon Film ft. ft or 1 watt 5%, 6c 
ea. ITC Tantalum Capac. 38c ea. O.I-lOOuF, 38c 
ea. Elna elect 47uF/25VW. 35c ea. 10c despatch 
charge. SAE for catalogue. HOBIPAK. Box 224, 
Carlton South. 3053. 


CABINETS, Pre-cut kits, stereo equipment, lnnerbond. 
grille-fabric, accessories, available from Robert N. 
Smallwood, 205 Brisbane Rd, Booval, Qld, 4304. 
Inquiries welcome. Ph: 82 1550. Write for price 
lists. 


STUDIO FACILITIES In your own home for as 
little as $221. Meed Audio can manufacture an 
audio mixing console to suit your requirements. 
Further details. Sydney, 631 4806. 


SILICON RECTIFIER POWER DIODES for battery 
charger, etc up to 25 Amps. Used. Fully meter 
tested (BYX 20/200 R or similar) $2 for 4. 
Postage paid. Mail Orders only. AWM, 7 Leeman 
St. Condell Park, NSW, 2200._ 

SONY CRF-230 latest portable all wave receiver 
retails at $960. Must see an dhear to believe, 
has everything. One only In new carton. Offers 
to Halford. Terrlck Stud. Blackall, Queensland. 
Telephone Blackall 154-U. 


PHILFPS VIDICON CAMERA EL8000-01, Angenleux 
zoom lens, type L5, F20-80mm. Cost $1,300. 

Little used. Offers, Philip James, 96b Camooweal 
St. Mt Isa. 


AYER 77 Professional Recorder $120. Mlnlwatt 
Transistor twin 10 Stereo Amplifier. 10 Watts 
RMS per channel $90. 

— CD. IGNITION SYSTEM — 
TRANSFORMERS 

Now available to the constructor. ONLY $5.50 
Incl. tax. Pack and post 50c extra. Free con¬ 
vertor circuit supplied with ev 2 ry transformer. 
See Dane 115^ Jan., 71. ’’Electronics Aust." 


'l / 1 , LIVV LI 

F. MIHAI, 


48 CHAPEL ROAD. 

MOO RABIN, VIC., 3189. TEL. NO.: 95 4839 


SCOOP! ! 

TRANSISTORS 

High gain audio P.N.P. and _ - 

N.P.N. 35c 

Including post, packing and sales tax 

VEX. Box 107 Mt. Waverley 
3149 Victoria 


CATALOGUE of Eelectronics Components. SEND 9in 
x 4in SAE. MICRONICS. PO Box 17S. Randwick. 
NSW. 2031. 


REPAIRS to receivers, transmitters, construction 
testing; TV alignment, Xal conv.. specialised elec¬ 
tronic equip. Eccleston Electronics. 146a Cotham 
Road, Kew. Vic. 80 3777. 


TAPE to disc service. Take advantage of W. and G. 
Record* professional experience, when next need¬ 
ing a tape to disc service. W. and G. Record Pro¬ 
cessing Co., 185 A’Beckett St., Melbourne. Tel. 


Do not build yourself an 
gan without first finding out about the superb * 
Scnober (USA) Assemble-It-Yourself Kits. !n- 


ELECTRONIC Organ, 
organ without first 


qulrles to Sch:ber Organ (Australia), 124 Living- 

-*- • *- 


stone Ave, 
please.) 


Pymble. NSW, 2073. (Mall only. 


AUSTRALIAN Tape Recording Society offers tape 
library. "The Microphone" Journal, audio visuals, 
round robins, tapespondence, sales. Inquiries. P.O. 
Box 130, Hornsby, NSW. 2077. Please enclose 
large, stamped envelope. 


I. & M. ELECTRONICS 

P.O. Box 57, HABERFIELD 2045 


BC107 . . . 

. 55c 

BC108 . . . 

. . 45c 

BC109 . 

50c 

BF115 .. . 

. . 60c 

BC177 . . . 

. . 60c 

AC 128 . . 

. . 70c 

AC127/128 

. $1.50 

AC187/188 . 

. $1.70 

AD161/162 . 

. $2.70 

AD149 . . . 

. $1.50 

2N3053 . . . 

$1.30 

2N3054 . . . 

. $1.50 

2N3055 . . . 

$1.60 

mat. pr. . . 

. $3.40 

2N5459 . . 

. $1.00 

MPF105 . . 

. $1.00 

2N5485 . . . 

. $1.80 

OC44-45 . . . 

40c 

OC72 .. 

40c 

OCP71 . . 

. $2.90 

TAA300 . . 

. $2.85 


DIODES. 

OA91.17c 

OA95 . 30c 

OA202 . 50c 

BA 102 . ... 90c 

1N4004 . . . .35c 

1N4007 

(1 amp lOOOv) . 70c 
BYZ13 

6 amp 200v 60c 

ZENERS, 

all voltages 
3.3 to 33v. 


BZY88 type ... 55c 
1.5 watt type . $1.00 

SCRs 

15a lOOv.$2.00 

(suit power supply 
prot.) 

15a400v.$3.00 


Post 10c (C O D. 60c) 
RETURN MAIL SERVICE 

CONDUCTOR SPECIALISTS 


MODEL 51: Preset 1-5 to 12 volts, FOR DATA 

250 mA output to 5 volts. WRITE TO 


USE it on the bench for development, 
then wire it in as a module: 
an instant high performance supply. 

ELECTRONICS Australia, September, 


Positronics, 
P.O. Box 290, 
Ballarat 3350 

1971 159 














































































Please write in block letter* w-ith ink or bail-point pen. Number of insertion* 
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electro: 

Aust 

□ To the Advertisini 

FOR SALE ELECTRONICS 

□ Box 2728 G. 

WANTED Sydney. 2( 

READER SERVICE * please insert tht 

advertisement 

POSITION VACANT 















se> &®w[iD’?n , og[!KS 

)R YOUR NEXT ADVERTISEMENT IN 

nics ri 

a-alia UJ MARKET PLACE 

g Manager, Endorsement. 

Austra ia, Residential Address. 

)01 . State. 

> following 

in the • / enclose P. Note/Cheque for $. . . . 

l ssue being full payment for .... lines at $1.00 per line. tf/Znes; 

















Index to Advertisers 


A & R Electronic Equlpt. Co. Pty. Ltd.. • * 
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Is there a " 
system approach 
to selecting the 
right stereo system? 


Absolutely! 

Your eardrums and your bankroll. 

Start by building your choice of components 
around these two factors. 

What sounds best to your ears and what feels 
comfortable to your budget. 

And the TEAC system pictured here can probably 
satisfy both. 

Here’s why: 

Let’s look at the A-21 cassette stereo recorder 
first. 

The A-21 is a regular little professional with 
unusual push-button ease of operation. Example: 
Press the Stop button to open the pop-up cassette 
housing, insert the cassette, close and sit back and 
listen. 

Here’s a couple of other magnificent features you 
won’t find on many cassette recorders: The A-21 
has an input for direct connection from your tuner. 
And automatic shutoff for both Play and Rewind 
mode. 

The model AG-3000 AM/FM stereo receiver puts 


out the needed power for this system. A big 180 
watts. FM front end with a 4-gang variable capacitor 
and use of FET and low noise transistors produce a 
high sensitivity. 

TEAC’s LS-30 speakers put it all together into a 
system with big sound. Designed specifically for tape, 
by the people who know tape best. The LS-30 
speakers have a wider dynamic range, in which to 
match the wider range of tape. 

There it is. 

Now start your system approach by listening to a 
ten-minute demonstration of these TEAC 
components. 

Both you eardrums and your bankroll will love 
you for it. 


TEAC 


A Sound Idea 


Australian Distributors: 

Australian Musical Industries Pty. Ltd., 

155 Gladstone St., Sth. Melbourne, Vic., 3205. 
Phone 69 7281 


NSW: Convoy I international Pty. Ltd. — 357 2444. Magnetic Sound — 29 337 1. W.C. Wedderspoon — 296681. VIC: Douglas Trading — 
63 9321. Brashs Pty. Ltd. — 63 6701. Suttons Pty. Ltd. — 60 1201. SA: Truscott Electronics — 23 3024. WA: Alberts TV & Hi 
-Fi Centre Pty. Ltd. — 21 5004. TAS: Wills & Co. — 2 4641. QLD: Brisbane Agencies Audio Centre 2 6931. Stereo Supplies — 21 3623 
ACT: Homecrafts Hi-Fi Centre — 47 9624. NT: P.J. Leunig Pty. Ltd., Alice Springs. 
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ELECTRONIC 
TOOL KIT 

For Hobbyists, Students 
and Servicemen 

An inexpensive, yet most comprehensive, pocket-sized 
tool kit. The Soldering Iron is an Australian made high 
efficiency 30 Watt 240 Volt type. All the other hand 
tools are imported, high grade steel. The complete 
kit fits snugly into a strong attractive zip-fastening 
carrying sachet. 


COMPONENTS 

1—Soldering Iron with 

plug 30 watts 240v. 

1—Set 3 spanners. 

1—Coil Resin Cored Solder. 
1—Pair Pliers Standard. 

1—Pair Long Nosed Pliers. 
1—Pair Side Cutters. 

1—Pair Tweezers. 


3-pin 1—Screwdriver Set complete 

with handle and chuck, 
comprising: 

2—Screwdriver bits. 

1—Philips driver bit. 

1—Pointed Awl. 

1—Spintite for l/8in. nuts. 


EDUCATIONAL 
ELECTRONIC KIT 

The Instrol 20 in 1 electronic kit will enable you to under¬ 
stand in an absorbing, simple manner the basic principles 
underlying electronics. You make 20 different experimental 
circuits, including 10 working radio transistor operated radio 
circuits. Audio Amplifier circuits, home intercom, testing 
circuits including Audio Frequency Oscillator and Signal 
Tracer, Morse Code practice set and telegraph transmitter, 
etc. 

No tools or soldering iron required 

All components pre-wired, ready for clip-on assembly. 50 
page Instruction Manual supplied. ONLY _ $17.60 


Please send me the following kit(s) 

□ ELECTRONIC TOOL KIT at $14.95 and $1.00 reg. post. 

□ EDUCATIONAL ELECTRONIC KIT at $17.60 and 85c reg. post. 

□ INSTROL SPEAKER BOX at $6.40 and 10c post. 

I enclose my Money Order/Cheque for $__ 

NAME___ 

ADDRESS______ 

___ Postcode... 


$0.40 

To allow others to hear the results you achieve, why not 
obtain the Instrol SPI Speaker box. Completely assembled, in¬ 
cludes transistorised audio frequency amplifier, dynamic speaker 
and leads, housed in an attractive plastic box, and 
ready to plug-in at any appropriate stage of your experiments 
with the Instrol 20 in 1 Electronic Kit. 


INSTROL ELECTRONICS CENTRE 

91a York St. (between King & Market Sts.), SYDNEY, N.S.W., 2000. 29-4258 





























